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CROSS COUNTRY PIPELINES 
LADY HEATH ON FLYING 
MANUFACTURED WEATHER 



Cars That Stay Yotnitt 
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AWAY on motor -wings,^ Peaces, 

doing things... years of miles go by ...whatof it? 
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Youth perennial abides in cars Timken*equipped. 
The threat of thrust, speed, shock and torque is 
safely entrusted to this age-defying combination— 
Timken tapered construction, Timken POSITIVELY 
ALIGNED ROLLS and Timken-made steel. 



The list on this page tells the story of your car's 
life and youth. Study it well before you buy. 
Note the points where Timken Bearings are 
applied and decide for ^^Cars That Stay ^ung . 

THE TIMKEN ROLLER BEARING COMPANY 
CANTON, OHIO 


TIMKEN s; 
BEARINGS 
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Ethyl 


I N the long yean of research and 
experiment which led to the dis- 
covery of Ethyl fluid, some 33,000 
chemical compounds were tried. 

The problem was to find some- 
^ng which, when mixed with gaso- 
Bne, would control its combustion 
rate as the compression of the en- 
gine was raised. Ordinary gasoline 
pplodes too fast — "knocks” and 
io»E8 powe^--*1vhcn compressed be- 
l^nd a certain point. If engines of 
hi^cr compression were to be 
practical commercially, some way 
wwi tol>e fiiuud to adapt gasoline to 
deihsmds of h^h compression. 
WAS found that Ethyl 
*Mi hctSve ingredient of whidi 


GAS OLINE 


is tetraethyl lead, kept the 
combustion rate steady, 
eliminated "knock,” and 
enabled an engine to de- 
velop all its power as the compres- 
sion ratio was raised. 

This was one of the greatest for- 
ward steps in the history of the 
automobile. It made possible en- 
gines of higher compression. It 
brought out of engines of average 
compression, additional power im- 
possible to obtain with ordinary 
gasoline. 

Today leading oil companies mix 


Ethyl fluid with their gaso- 
line to form Ethyl Gasoline. 
It is used by hundreds 
of thousands of motorists 
in cars of all ages and types. Each 
Ethyl user will tell you that Ethyl 
has created a new standard of 
motoring comfort and efficiency. 

Start riding with Ethyl today. 
You will see the difference it makes. 

Ethyl Gasoline Corporation, 25 
Broadway, New York City. 56 
Church Street, Toronto, Canada. 
36 Queen Anne’s Gate, London, 
England. 
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ELECTRICITY-^fe life hlood 

of America’s industrial expansion 


E lectricity is steadily remaking American industry 
in terms of faster, better, more accurate, and more 
economical produaion. 

New and more effective uses for this great force are 
being developed continually, and the greatest benefits 
have come to industrialists who follow these develop- 
ments closely. 

It is also significant that the electrification of indus- 
try, already 70 per cent complete, has made its greatest 
progress in the plants whose policies are guided by 
accurate cost-accounting methods — and that these plants 
have grown and prospered. 



This monogram is on many 
of the latest electrical instal- 
lations that are setting new 
production records in indus- 
try. It also appears on con- 
veniences for the home. 
General Electric engineers 
will be glad to keep you in- 
formed as to electrical de- 
velopments and to help you 
solve any problem in the 
application of electricity. 


JOIN us IN THE GENERAL ELECTRIC HOUR. BROADCAST EVERY SATURDAY AT 8 P.M., E.S.T. ON A NATION-WIDE N.B.C, CHAIN 

GENERAL ELECTRIC 

000.183 
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In the construction of long pipelines 
for gas and oil, see page 43, powerful 
generating plants are often transported 
to the scene of operation to supply the 
current for arc welding. Our artist 
has faithfully depicted a welder at 
work in the shadow of tall mountains. 



Inventions and Patents 

Their Development and Promotion 

By Milton Wright 

S O many pitfalls lie in wait for the inventor and so often the lack of proper informa- 
tion at the right time has beclouded the patent situation, that the value of the 
patent to the owner has been hopelessly diminished. This book was written for the lay- 
man, anyone can understand it, and by following its instruction full protection and reward 
is assured. Postpaid $2.65 
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Albert G. Ingalls, Editor 

A ll over the world telescopes are being built from the explicit instructions contained 
in this, the only authoritative work on the subject. It is a compendium of aU 
available information and much of it is by authorities recognized throughout science as 
the most eminent in their line. The presentation is as simple and informal as it is possible 
to make it. Postpaid $3.00 
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W ARM summer nights when the stars seem to stand out particularly in the sky, 
will be full of added beauty and exaltation if one is familiar with this guide which 
shows by maps and description ju.st where to find the wonders of the heavens without the 
aid of an opera glass or any other attendant instrument. Postpaid $2.65 
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Looking Ahead 
With the Editor 

Natural History for August 

D uring vacation time the myriad miracles and 
wonders of nature call, and an army of city dwelK 
ers will take the trail to the (freat outdoors. For 
those who go and the stay-at-homes, our August issue 
will be devoted largely to natural history. In that issue 
you will find an article on the great reindeer industry 
and another concerning the loon. The shedding of ant- 
lers and the growth of a new set by the wapiti deer will 
be described and fully illustrated. Stories about wary 
mountain goats; fungi that kill mosquitoes, silkworma, 
fishes, et cetera; the gigantic problem of controlling our 
insect pests; and one which dispels many fallacies about 
snakes, round out the list. Look for other fine articles. 


The Scarcely Xuown Diatom 

I F someone should tell you that a very great number 
of the articles you xise dally contain diatoms, you'd 
probably be puzzled. Ten thousand chances to one 
you’ve never heard of these microscopic forms of life. 
What diatoms are, how they live, how their fossils have 
formed great deposits, and the innumerable uses now 
found for them, constitute the theme of a coming arti- 
cle that will interest every one — because diatoms are 
even in the tooth paste we all use several times daily. 


The Trail Breakers 

I MAGINE your car stuck in the mud of darkest 
Africa — it is night, and the headlights are reflected 
in the eyes of stalking lions. Imagine driving only two 
miles a day through jungles. Imagine— but you can't 
imagine the thrilling adventures and the nerve-racking 
experiences of the two daring men who blazed a motor 
trail over the route the empire-builder, Cecil Rhodes, 
hoped to build a railroad, from Cape Town to Cairo — 
not until you’ve read tbe story of the trip, written by 
one of the trail breakers, which we shall publish soon. 


The Old Rubber Cow 

T his intriguing nickname, which means nothing to 
you perhaps, was applied by war-time flyers— not 
80 affectionately, either — to the small and dangerously 
slow “limp” dirigible, the blimp, which was used for 
scouting and observation. Airplanes and rigid dirigibles 
have eclipsed it somewhat in recent years but it has 
tremendous possibilities in commercial service, as 
pointed out by an authority in a forthcoming article. 

Every Issue Fully Illustrated 

f The mWrinfotifned man or woman is the one 
who progresses^ Why not let the Scibktipic 
Amebican briny Io you the latest news of the scientific 
world in genercdf The cost is nominal — only four 
dollars for an entire year's subscription. 


db 

Among Our 

Contributors 

Lady Mary Heath 

It is scarcely necessary 
to introduce Lady Mary 
Heath to our readers for 
her name has occupied a 
prominent place in the 
news of aviation in every 
American newspaper. 
She is of that small but 
growing group of daring 
women who have taken 
up aviation as a profession as well as a sport, 
and has made some notable flights. She is 
active in the aviation industry in America. 

William Alphonso Murrill 

For many years Assistant Director of the 
New York Botanical Gardens, Dr. Murrill is 
widely known as an explorer, lecturer, and 
writer. He has collected over 60,000 sci- 
entific specimens; has discovered and named 
1000 new plant species; and has published 
hundreds of scientific papers and books. 

Donald A. Laird 

Dr. Laird is Director 
of the Psychological Lab- 
oratory at Colgate Uni- 
versity where much 
stress is put on “sike” 
and every student is re- 
quired to study it be- 
fore graduation. He also 
edits the well-known 
journal Industrial Psy- 
chology. He has a very happy style of popu- 
larizing psychology because he knows just 
what the average reader wants. Thus his 
articles never lack interest for the layman. 

Annie S. Peck 

Few people have a knowledge of South 
America to compare with that of Miss Peck, 
for she has explored the continent thor- 
oughly. Over 20 years ago she was the first 
to climb Peru's highest peak and Peru hon- 
ored her for the feat by naming the peak 
“Cumbre Ana Peck.*’ Miss Peck hes 
written several bo^ks on South America. 

Rlchald Ruedy 

Dr. Ruedy is a consulting engineer of 
Toronto who previously conducted a great 
deal of research on the ultra-violet at one of 
the large Canadian Universities. He was 
formerly connected with the research labora- 
tory of the National Electric Lamp Works of 
the General Electrical Company, Cleveland. 
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An Industrial Reporter 
In Your Office 


The Scientific American travels into the heart 
of industry, behind laboratory doors and out on 
the highways and high seas of commerce. 

Its dependable intimate contact with the world's 
events makes this magazine an absolute essential 
each month on the desk of every progressive busi- 
ness leader in America. 

No other publication presents the facts as 
Scientific American presents them. To think 
straight, to talk intelligently, you must work with 
assurance, you must have facts — not theories which 
once were accepted, but facts which are true now. 

There is but one way to be in touch with the 
leaders of thought and action; by subscribing regu- 
larly for the Scientific American. 

To the man who reads the Scientific American 
occasionally at the club or in his office— but whose 
name we do not have on the permanent subscrip- 
tion list — we address this special invitation. 

Subscription one year four dollars 

Trial— Four months— One Dollar 


Henry Norris Russell 


^HOSE who regularly read in this journal 
jL the monthly articles by Frolessoir Henry 
Noiris Russelh on the current advances o! 
astronomy, will be especially interested in 
the por^t reproduced above. It was 
painted by Samuel M. Palmer of PhUa* 
delphi% and presented to Princeton tTni« 
veiaity by the Class of 1897, on the recent 
occasion ii the endowment by that dass of a 
research professorship of astrosunny, the 
first holder of which will be Dr. Eussdl. 
Both ardst and subject are also members of 
that notable graduating class. The re- 


production was obtained front Prmceton 
university by the editor. In we /portrait 
Dr Russell is shown holdix^ia tAum^ot 
spectrogram. Dr. Russell's coahectii n with 
the SciKNTiFic AmbricaK begin about 80 
years ago, when he was an obscure grad- 
uate student at Princeton. In his first 
article he struck the vein desired by the 
editor, and so began a relationship which it 
is hoped will continue many more years. He 
is now recognized among scientists, both 
here and in Europe, as one of perhaps five 
of the foremost astronomers of the world 



Slashes In the 

^r^HE path of progress is literally a steep 
JL one in the case of the project for building a 
hlgh^\ ay to the sea undertaken by the Depart- 
ment of Antioquia, Colombia. Above is 
shown a completed section of the road which, 
when completed, will bring the capital city 
of this productive department within a few 
hours* traveling distance of its new seaport. 


Mountainside 

This section was cut through the solid rock of 
Little Pass, or Boqueroncito, only a short dis- 
tance from the prosperous capital city, 
Medellin. The fall to the left of the road is 
nearly 3000 feet. In the distance to the left 
is a continuation of the road on a lower level. 
Up to five tons of dynamite were used in single 
shots here. See the article on opposite page. 
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A PLATEAU CITY PRACRANIC '^ITH SCENT OF GOFF^ BLOSSOMS 
A aeetton of tlM eity of Modollio, enpital of the northward throug)^ Boquoron do Son CrUtobal, the gap at the 

of AntkMitiia Colomia, from wUch tho new nigni^ hum left. The city ialhe center of a mining and agriculturai region 


From Colombian Mountains to the Sea 


A Rich Hinterland of Colombia, Seeking Independence of its Old 
Slow Transportation Sy^em, Builds a Road to the Sea 

By P. D- McHUGH 


rjr^ 

■ wa 
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the seal To the seat We 
want to go to the sea!'* The 
cry went up from a modern 
city of 100,000 people, a 
city almost isolated by mountains 
through which it was impracticable to 
build a railroad, a city that, for all its 
progreasivenesB and importance, still 
was forced to ship its products and 
bring in necessities from the outside 
world by a transportation system that 
was as costly and uncertain as it was 


alow. 

“We want to go to the seaf“ One 
heard it at the clubs where prosperous 
business men meet, over one's demi- 
tasse, in exclusive shops and little 
Shops, on the streets, everywhere; it 
rose in a crescendo of hope that 
shadowed lesser ambitions, that trans- 
cended political issues. Carreiera al 
Mart Tlie highway to the seal Posters 
encouraged it; placards on automobiles 
urged it; everyone demanded it. Al Mar 
came to be a synonym for patriotism, 
Correfera al Mar a synonym for prog- 
ress. Thus Medellin, capital city of 
the Department of Anttoquia, Colom- 
bia, South America, voiced its de- 
termination to btdld a road to the aea^ 
a road that i^ould mark fulfillment of 
a long*isheriKbed hojpe^ a road that 
would give kd^ndence of an anti- 
quated transportation system Uttle 
better than that used by the old Span- 
ish eonquistadores. Carrie al Mar! 

eiy lesounded through the hills 
And tie araov ennwering back, seemed 


like some age-old cry of anguish, like 
a battle-cry of the eonquistadores 
themselves, the yearning cry for free- 
dom, The highway to the sea would 
release Medellin, center of a vast pro- 
ductive district, from the difficulties 
that had retard^ its full development 
through the centuries. 

In an age when almost every major 
engineering project is heralded as 
symbolic of modem progress, the high- 
way that is now being built by the 
Department of Antioquia stands in- 
comparably high in romance. An en- 
gineering feat of first magnitude, it 
also represents the consummation of 
an ideal, the very soul of a people. 


Strangely enough, the fact that a river 
which is subject to dry spells was dry 
for a longer period than it had been 
previously for years furnished the 
immediate impulse for the beginning 
of this great enterprise. And now 
the people of Antioquia and of its 
capital, Medellin, may point with 
pride to the completion in August 
of the first 100 miles of this high- 
way. 

Somnolent Colombia came to the 
realization following the World War 
that she possessed a great abundance of 
natural resources of which she had not 
previously taken full advantage. In 
possession of these, she is more nearly 



SOON TO LOSB THBIE JOBS 

Bsck anlmali have been used for oenturles ia Colombia. Those showa here are bringing in a 
truck to be uaed by the eoatrsctoni. The road will serve a large area 
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WINDING LIKE A MAZE ALONG THE MOUNTAIN SIDES 

The itiAeription on the bark of this photograph roads: “A turn on tho^ — ” A turn! This is 
tyiiiral of the topography of the rountry m which the new highway to the sea is being built 


comparable to the United States than 
is any other Central or South Ameri- 
can country. She has iron, coal, 
gold, silver, platinum, emeralds, and 
many other things of lesser impor- 
tance. In the production of plati- 
num and emeralds she now leads the 
world. 

C OFFEE is the most important 
agricultural crop of Colombia, her 
annual production of this commodity 
being second only to that of Brazil. 
Despite her rugged topography, she is 
abo a large producer of such staples as 
wheat, corn, sugar, cotton, and 
bananas. Cattle raising flourishes 
in the lowlands near the coast. 

Although Colombia has a popu- 
lation of only about 8,000,000, 
she has an area of almost a half 
million square miles, or what amounts 
to almost one sixth the area of con- 
tinental United States, or more than 
the combined areas of Germany, 
Denmark, Norway, and Sweden. 
Strategically situated, from a com- 
mercial point of view, in the north- 
western corner of South America 
abutting on Panama, she is the only 
South American country touching on 
both the Atlantic and Pacific Oceans. 
She is fortunate, too, in having a wide 
range of climates, from the cooler 
temperatures of the mountains to 
hot, tropical sections on the Carib- 
bean Sea and in the lowlands near 
the equator. 

Needless to say, a country of such 
great size with so small a population, a 
desirable climatic range, and such vast 
natural resources, promises to become 
a vital factor in future world econom- 
ics. Realizing that fact, Colombia 
has progressed greatly in recent years, 
has doubled her coffee production in 10 


years, has taken the lead from Russia 
in the production of platinum, and is 
actively engaged in increasing her pro- 
duction of other staples. Her laud- 
able plans for the future are entirely 
within reason for the native whites are 
industrious people who are still old- 
fashioned enough to have large fami- 
lies. It is not at all uncommon to find 
Colombian families of from 14 to 16 
children, all of whom are hard workers. 
Colombia also has some Indians and 
Negroes. As for her political situation, 
Colombia has not been troubled with 
opera bovffe revolutions, such as occur 
sporadically in some Latin-American 
countries, for at least 20 years. 

A NTIOQUIA, the richest, most 
L productive department of the 
country, is situated in the northwestern 
part and has a relatively long coast 
line on the Gulf of Uraba, an arm of 
the Caribbean. With most of the 
advantages previously noted — as to 
natural resources, productiveness, and 
range of climate — Antioquia is divided, 
north and south, by four mountain 
ridges. The department is so rugged, 
in fact, that its people have a tradi- 
tional saying to the effect that if the 
department could be flattened out, 
it would cover all of Colombia. Wits 
often quite soberly inform visitors 
that the natives plant their corn on the 
hillsides with the aid of shot-guns! 

Medellin, the capital city, with an 
urban population of 120,000 and sur- 
rounded by a vast and important 
agricultural and mining district, is 
about 100 miles from the nearest point 
on the Pacific and 150 miles from the 
Atlantic, as the crow flies. From the 
nearest Atlantic port, it is 400 miles 
by air. At an elevation of 5000 feet, it 
is a city of eternal spring, its average 


temperature being 72 degrees, from 
which it never varies five degrees 
either way throughout the year. Its 
citizens simply have no weather to 
talk about. Americans bored by 
weather prattle, take note! 

Medellin has a country club, modern 
hotels, and fine shopis along with its 
many relics of ancient Spanish days. 
For, while it is one of the largest cities 
of Colombia, it retains much of the 
color and romance of its historic past. 

Up to the present, Medellin has de- 
pended principally upon the rivers as 
trade routes. Most of the products of 
the surrounding country are brought 
to the city by pack-animal or ox-cart 
and, from there, they are shipped to 
the sea by a slow and uncertain 
route, by a combination of river-boat, 
ox-cart or truck, and railroad train 

F or the first 122 miles, the ship- 
ment is carried by train to Puerto 
Berrio. While formerly it was nec- 
essary to transfer the. shipment near 
Cisneros to motor trucks or ox-carts 
for a two-mile trip over a mountain 
7000 feet high and reload it on another 
train at Cisneros, a new tunnel 4}4 
miles long at this point, to be com- 
pleted in June, eliminates this ‘'port- 
age.^' At the river port, Puerto 
Berrio, it is loaded on boats for the 
50t3-mile trip down the Magdalena 
River to Barranquilla. There it is 
again transferred to a train for the last 
17 miles to Puerto Colombia where it 
is loaded on ships bound for world 
markets. 

Shipments inward-bound for Medel- 
lin follow this same circuitous, in- 
efficient route in the opposite direc- 
tion. Mr. John H. Caton, Chief En- 
gineer of the contractor for the new 
highway, states that: “Experience .... 
indicates that it frequently takes up to 
six months for freight to travel from 
New York to Medellin, three fourths 
of which time is accounted for after 
arrival at Puerto Colombia. The 
freight cost is always high and runs to 



The old route and the new. The dotted 
line fhowB Hie Department of Antioquia 
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met with instant and unanimous ap- 

proval. Carretera al Mar became the A SAMPLE OF WORKMANSHIP ON THE NEW ROAD 

rallying cry for progress — progress for A half bH4se sa4 retaining wall on the CantUra at Mar just north of San Cristobml Pass. 

Medellin and the surrounding district. Numerous works of thw nature were necessary along the stretch of road soon to be completed 

The Departmental Assembly author- 
ized, in March, 1926, the immediate Medellin, is chief engineer for the Negroes. Finally reaching the Gulf of 
financing and construction of the first Highway-to-the-Sea Commission, the Uraba - an arm of the Gulf of Darien, 
section of the highway. For the con- president of which is General Pedro itself an arm of the Caribbean — it will 
struction work, the Antioquians turned J. Berrio, Governor of Antioquia. extend to whatever point is finally 
to America. The firm of R. W. The nature of the country made it selected as the most suitable site for 
Hebard and Company, Inc., New necessary to transport motor trucks development into a port. Since the 
York, was recommended and the con- and working equipment to the scene of gulf is amply deep near the shore at 
tract was given to this firm forthwith, operations by pack-mule. Once a sub- Necocli, this town has been proposed 
without the formality of, or the delay grade was constructed, trucks and as the future port, 
incident to, calling for competitive tractors brought in rock crushers, con- 

bids. Construction was begun in crete mixers, compressors, hoists, T t is estimated that the daily 
September, 1926, and the first section rollers, et cetera. Much dynamite X through freight over the completed 
will be completed in August of this was used in making cuts through solid Carretera al Mar will be in the neigh- 
year. As soon as possible, the re- rock, but hand labor- pick, shovel, and b^rhood of 700 tons, about equally 
mainder, making a total length of 255 wheelbarrow— moved practically all divided in each direction. Motor 
miles, will be authorized. the earth and rock. Hand labor is trucks will be able to make the trip 

The engineering and construction cheap and excellent in Colombia. between Medellin and her new outlet 

staff hw been compc^d chiefly of ^yie sea in 25 hours. Passenger 

Colombians and Americans, wi^ the Tjy this method, excavation and automobiles, however, will make the 
former predominating. Mr. John H. Jq movement of over 5,000,000 cubic run in from 10 to 12 hours. 

Caton is clji®f engineer for the con- yj^^ds of earth, 70 percent of which was As a scenic route, the new road will 
tractors and Dr. Eduardo Orozco, of was effected during the first 26 be equalled by but few others in the 



months. Hand labor also constructed 
retaining walls totaling over 50,000 
cubic yards, 44 miles of tractor roads 
through wild forested country, bridges, 
pack trails, and drainage ditches. 

From Medellin, the completed sec- 
tion of macadamized highway stretches 
over extremely rugged country in a 
northerly direction, crosses the Cauca 
River near the ancient city of Antio- 
Quia, passes the cities of Boqueron De 
Toyo, Canaegordas, and Uramita, and 
finally terminates at Dabeiba. The 
obvious reason for beginning the road 
St MedelHn rather than at the coast is 
that the Medellin area is by far the 
more thickly populated. 

From Dabeiba, the road will run, 
when finally completed, for 88 miles 
through rot^ canyon country. Reach- 
ing the Valley floor, it will then pass 
throudi tropical forested country, un- 
inhabited except by Indians and a few 


world. Since it will bring Colon, 
Panama, within two days traveling 
distance, many are confident that 
tourists in constantly-increasing num- 
bers will drive along this snakily-wind- 
ing road, will come to revel in Antio- 
quia’s charms, to scent the aroma of 
myriads ol blossoming coffee trees, to 
find t^ir youth again under the ex- 
hilaraftig influence of a delightful 
climate. 

Limned against a background of 
slow progress, hard won in the face of 
insufferable difficulties, the Carretera 
al Mar stands out as a thing apart, evi- 
dence of a battle fought and won, a 
far-flung challenge to the gods of the 
destinies of nations, a genuflexion to 
Fortune. And while Antioquians 
shout their huzzahs to the skies, 
Fortune will return to them profits 
tenfold and the world, in turn, wiU 
share in their prosperity* 





Health and Happiness 

A t the recent annual meeting of 
. the National Academy of Sci- 
ences, Dr. Ales Hrdlicka gave out 
some astounding news. He stated that 
scientists are of superior physique, 
strength, health, and longevity as 
compared with the average American. 
This fact, he said, has been shown by 
a five-year investigation of physical 
and physiological characteristics of 
members of the Academy, numbering 
about 250 foremost scientists of Amer- 
ica. 

We have a clipping, attributed to 
Bertrand Russell, which says: '‘Men 
of science, who have less difficulty than 
others in finding an outlet for their 
creativeness, are the happiest of in- 
telligent men in the modern world 
since their creative ability affords full 
satisfaction to mind and spirit as well 
as to the instinct of creation. In them 
a beginning is to be seen of the new 
way of life which is to be sought; in 
their happiness we may perhaps find 
the germ of a future happiness for all 
mankind.'’ 

Coupling the two statements to- 
gether we find, not the frail-bodied 
scientist so often caricatured, but a 
very human person whose happiness 
and health, as well as his intellectual 
achievements, are greatly to be env*ed. 
Thus must we revise our estimate of 
the cost to the scientist himself- 
of the scientific life, and bestow our 
sympathy elsewhere. What is sorely 
needed now is some magical formula 
for giving vitality and happiness to 
another group of men whose lives are 
burned out, often futilely, in our be- 
half: the confirmed college professors. 

What Science Signifies 

E XAM1>LES, filled with the ro- 
mance of truth, might be cited by 
legions to show how this everyday, 
practical world has profited fabulously 
in the ordinary monetary sense by the 
most unpromising discoveries of the 
scientific research laboratory. One of 
the most interesting is that of Laue, 
the Austritm mineralogist. ^>ertainly 
when Laue proposed one day in 1912 
to employ crystals of mineral as a 
diffraction grating for X rays no one 
foresaw that before 1929 this mere 
laboratory curiosity he had hit upon 
would be employed by the great steel 
industry to reveal the exact manner 
in which the molecules of steel rails 
and structural members of buildings 
were arranged, or the internal structure 
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Maritime Law Laxity 

ORESS dispatches from Lon- 
don relative to the Board of 
Trade investigation of the Ves- 
tris disaster, bring to Americans 
news of sensational evidence 
which, if proved, points to a de- 
plorable lack of regulations gov- 
erning shipping from ports of 
this country. 

• The first officer of the Vauban, 
sister ship of the Vestris, has 
given evidence that the owners 
of the ill-fated vessel made a 
practice of falsifying their log 
records concerning the draught 
of their vessels. He stated that 
the owners were guilty of per- 
sistent overloading and of con- 
sistently careless loading. The 
London testimony further indi- 
• cates that, in order to lift the 
Vestris to her Plimsoll level, 
while overloaded, many tons of 
ballast water were pumped out 
of her tanks several times during 
the past few years. The senior 
surviving officer of the disaster 
added his opinion that the Ves- 
tris was a tender ship — had too 
much top weight. 

If the Vestris was tender by 
reason of construction, her cargo 
should have been stowed ac- 
cordingly; but if lender by 
reason of careless loading, over- 
loading, and pumping out of bal- 
last water, then such operation 
of her was nothing short of 
criminal. If she was overloaded 
and that fact led partly to her 
foundering, then the United 
States may count herself an ac- 
cessory to the crime that cost 
over a hundred lives because our 
laws did not require inspection 
against overloading! 

What is to be done about it? 
Obviously, American shipping 
laws should be revised to cover 
such conditions. The Interna- 
tional Conference for Safety of 
Life at Sea, which will probably 
be concluded by the time this is 
in print, will, no doubt, uncover 
other irregularities in shipping 
and indicate the necessity for 
more strin^nt regulations for 
sea safety. But, in America, we 
should not apathetically await 
the findings and formulae of the 
Conference; there are many 
things that wc can remedy at 
once if only shipping experts 
will show them up. 


of a whole host of metals and alloys, 
and even for prying open the secret 
of the elasticity of rub^r which man 
has not yet learned to imitate when 
he makes synthetic rubber. 

What Laue believed he had found 
was merely a delightfully interesting 
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theory that the molecules in most 
forms of matter were arranged sys- 
tematically like the rows, tiers, and 
layers of oranges in a box. No micro- 
scope had ever revealed visually a 
molecule and none ever can, for they 
are far more minute than the waves 
of light. But the tiny waves of X 
rays, about one ten -thousandth the 
length of those of light, although other- 
wise like in nature, happen to be just 
about the right length to match the 
dimensions of the molecule. 

Thus when these waves or rays are 
directed at various forms of matter 
they do not reveal its molecular 
structure by the ordinary method of 
permitting us to see through it, but 
by rebounding from its rows, tiers, 
and layers of molecules at definite 
angles. When these angles have been 
measured --a simple procedure — the 
molecular structure of this matter has 
been "felt out" just as a blind man 
learns the contents of a room or a 
basket by exploring with his hands. 

In actual everyday use the X-ray 
analysis discovered by Laue is an in- 
valuable aid to industries the world 
over, and its economic value is in- 
calculable. 

The practical significance of a scien- 
tist apparently pottering over a bench 
covered with interesting apparatus 
was once brought out by the famous 
Huxley who said, "I weigh my words 
when I say that if the nation could 
purchase a potential Watt, or Davy, 
or Faraday, at the cost of a hundr^ 
thousand pounds down, he would be 
dirt cheap at the money. It is a mere 
commonplace and everyday piece of 
knowledge that what these men did 
has produced untold millions of wealth 
in the narrowest economical sense of 
the word." 

Huxley’s attempt to awaken a na- 
tion to the desirability of investing in 
scientists is far more apposite today 
that it was in the last century. A 
hundred thousand pounds~600,0Q0 
dollars — was much too cheap a price 
for any one of this trio of geniuses. 
Without risk of exaggeration we may 
value them at six ciphers higher. 
Watt made a mighty extension of 
man’s power when he took the clumsy 
steam engines of his day and made 
them over into the smoothly running, 

„ flexible machinery of ours, so that they 
brought about the whole great ‘‘me- 
chanical revolution" that all but freed 
man from physical labor and multi- 
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pll«d by hundreds the wealth of na- 
tioiui: Dayy’s safety lamp for ndners 
mii^t alope bo sud to have contributed 
untold advantage to industry, for it 
enabled the miners to get out of the 
earth the vastly increa^ tonnage of 
coal required to run Watt’s engines; 
while Faraday actually discovert the 
working principle of the dynamo. 

Late in 1895 the German phyncist 
ROntgen discovered the X rays. This 
fact soon became rumored about in 
America and we can imagine that 
there must have been much the same 
kind of eager suspense among technical 
and scientific men during the weeks 
before authentic accounts were pub- 
lished, that took place last winter when 
the forthcoming publication of Ein- 
stein’s newest theory was announced. 

The first scientific journal to pub- 
lish in America an account of this dis- 
covery by Rttntgen of the X rays com- 
ment^, "When the details reach us 
the process will probably prove to be 
of scientific value rafter than of 
practical interest." Whoever ven- 
tured to make that prediction widely 
missed his guess. Most of us know 
that the X rays have proved to be 
somewhat "practical" at times! (The 
journal which made this prediction 
was none other than the one the 
reader now holds in his hands!) 

Today scientists and editors of 
scientific journals are more cautious 
about such pronouncements than they 
were in 1896. They have learned that 
few dUscoveries, no matter how re- 
motely they seem to pertain to any- 
thing practical, fail to find invaluable 
practical applications. No one has been 
heard to say that Einstein’s recent 
effort to bring gravitation under the 
same laws as electricity will never be 
turned to practical account. The 
lesson has soaked in; science is a grab- 
bag and some of the things the worker 
geft hold of turn out to be immensely 
larger than ftey felt 

One might go on indefinitely recall- 
ing similw initanoes which p^nt out 
fte eOonomin dgnifieanoe of science to 
the world. Sverybody knows the end- 
products of scientific Investigation be- 
cause everybody uses them. But few 
know, bdeidise Compirstively feW take 
palps to inform f^MsnsSivte by careful 
rewiipt, fte stages 1^ which those 
enqd!i|Sdests have ftaped up. Many 
•sp stay <whst ii on top. They accept, 
fwemmle, Ihs btosidags of our knowl- 
and gsnnMdes, without 
MmmVom l^asteur discovered germs 


as fte chief source of disease; they use 
a large variety Of chemical compoimds 
without knowing the meaning of 
chemistry; they admire skyscrapers, 
great bridges, and other complicated 
structures wiftout knowing how Gali- 
leo laid the firm foundation of the laws 
of forces wiftout which these struc- 


Food for 'Thought 

IX OW many of us have gone 
into a drug store for medi- 
cines and bean discouraged in 
our quest because of the array 
of cosea ums, dishes, and foods 
of various kinds! Our rage it 
voluble. How could a restaurMot 
fill a doctor’s prescription? 
Drug atoras are going to the 
doge, we tell the clerk who 
finally condeecende to take care 
of our mere prescription. 

Deapitc our misgivings, how- 
ever, there may be ecientific jus- 
tification for the drug-store 
lunch counter. Dr. W. L. Sco- 
ville, who recently received the 
Remington Medal of the Amer- 
ican Pharmaceutical Asaociation, 
says so. Modem scientists have 
found that tiie distinctipn be- 
tween foods and drugs is less 
pronounced then formerly and, 
in fact, physicians often ignore 
drugs entirely in certain cases 
and prescribe food diets, sun- 
shine, and fresh air. Pood has 
attained a hi^ rank in the treat- 
ment and warding off of disease 
becauee of its vitamin and min- 
eral content— about which little 
was known until recent years — 
and it ia appropriate, therefore, 
for it to be closely associated 
with the sale of drugs. 

As for those drug stores that 
prostitute their space to the 
wares of department stores, 
words fail in. Too frequently 
they have felled to supply our 
drug needs through lack of sup- 
ply, yet M we made our way out 
of the store, we have been 
haraeeed by the importunities of 
myriads of clerks selling toys, 
candy, hooka, electric irons, and 
heaven knows what! 


turen oould not be safely erected. They 
'miss an infinitude of things which 
others see, because they do not take 
the ftouble to read— perhaps more 
frequently beeause they do not know 
what books to read. 

Relatively ^making, even today only 
a few carry ofi the advance of science. 
There are tnOfions, otherwise intelli- 
gmt people, whose outlook on the 
world is s^ essentially that of fte 
MiddSe Agss. Alchemy still exists in 
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active form; its votaries publish a 
special journal. “Hexing" is still ram- 
pant in one of fte most prosperous 
regions of our nation. Plenty of 
people consider it just as well not to 
raise an umbrella in the house or walk 
under a ladder. A large number con- 
fuse science with pseudo-ecience and 
are easy game for idl kinds of quackery 
purporting to cure bodily ills. As- 
trology, as mentioned before, is more 
populw than astronomy. The people 
of a sovereign abate attempt to settle 
by referendum vote the question 
whethw man is a product of organic 
evolution; for them to attempt a popu- 
lar verdict on the Einstein Theory 
would be no less absurd. The world 
hw a long way to go before it can be 
said to have come of age. 

Withal, we progress. 

Reforestation 

F rom time to time we have 
pointed out fte necessity for a 
practicable program for the conserva- 
tion of our timber resources, and many 
other publications have done likewise. 
These appeals have not been unfruit- 
ful but, by their number and frequency 
perhaps, have stimulated a general 
interest in a vital question that has 
been brought to fte fore only in fte 
last few years. Many lumber com- 
panies are cutting selectively and 
some of them even replant land after 
they have cut It over; and various 
states have adopted plans for refores- 
tation that will assure in future years 
a plentiful supply of yearly-maturing 
timber. 

Besides their great lumber value^ 
trees hold winter snows on watersheds 
and prevent the sudden thawing which 
so often results in spring floods; they 
minimize erosion of soil by holding 
rain water in fte undergrowth and fte 
mulch of leaves; and, in summer, they 
may prevent fte drying up of streams 
dependent upon underground seepage. 
Spring floods, soil erosion, and dry 
streamsfare in evidence in many sec- 
tions of the country but usually little 
attentfOB is given to their cause. 

Every state in the union could, to 
its own profit, emulate the construc- 
tive conservatism of New York State. 
Already it has planted or sold for 
planting, around 20,000,000 trees. 
Seedling trees and young transplants 
are being sold by this state at the 
nominal rata of two dollars per thou- 
sand for seedlings and four dollars per 
thousand transplants. 





A GREATEST MOBILE CRANE 

This huge and powerful crane, a German 
product, 18 being used by a firm in Leip- 
zig to level a large hill and dll in the ad- 
joining swamp The two extremely long 
arms lift the soil from the hill, rotate to 
the swamp, and dump the material 
Seemingly dwarfish tractors carry the 
giant machine about while it is on a job 
One of these, with its two broad artuu- 
lated treads, is shown in the insert at the 
left It is taken apart for transportation 

COLD ASTRONOMY > 

Scientists who study the heavenly bod- 
ies do not always have a comfortable ob- 
servatory whore they may work In the 
case of those shown here, arctic tempera- 
tures, snow, and the necessity for outside 
observations render their work difficult 
This photograph was taken at the as- 
tronomical observatory on the Jungfrau 
ridge in Switzerland. The observatory is 
situated in an exposed position at an 
elevation of over 11,300 feet above sea level 


A striking view of six of the 12 14-inch 
guns of the V S S, California, the photo- 
graph having been taken looking down- 
ward past one turret toward the guns 
of a lower one In the foreground is a 
sailor who has just fired off a one- 
pounder Instead of firing the big 
guns — every shot from which costs 
hundreds of dollars --the sailors often 
practice with the smaller guns. At 
the lower left is shown part of the cata- 
pult from which airplanes are launched 



THE ANGELIC BOBBY 

Singapore, in the Straits Settlements, 
is a busy city where the temperature 
hovers around and over 90 degrees, 
shade or no shade To save traffic 
policemen undue exertion, the city has 
given them rattan “wing” signals 

JUST PLAIN DIPPY > 

Dips and rises ranging in depth from 
6 to 10 feet give the motorist a thrill 
on this 2243-foot stretch of wooden 
road recently built at Los Angeles. 
An admiasion fee is charged for cars 
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tm CIRCUS HAS A NEW HIGH DIVBRH^OM A GUN 
Tb 0 old time high diver who used to thrill us by his specteeilar^ps from a high 
tower into a water tank, has been outdone by Rhgo Zacchini, now traveling with a 
famous Amerioan circus, who is shot from a gun daily as a feature of the program. 
At the left is shown Hugo, the daredevil; and at the right, Hugo, the projectile. 
The secret behind this feat is believed to be a spring which throws Hugo at the 
same time a small charge of powder is fired. He lands III the net shown at left 

THE •^FENSACOLA” 

GOES DOWN THE^WAYS ► 

The U.S.S. PenBoeola, second of the 
so-called Treaty Cruisers and a sister 
ship of the nS,S. Salt Lake City 
which was launche<^ recently (See 
SciBJNTiric American, May, 1929) 
was launched at the Brooklyn Navy 
Yard, New York, on April 25. She 
is the first ship to be constructed at 
the Brooldyn Navy Yard since 1919. 
She will have the same armament as 
the Salt Lake Ciiyt is 585 feet long 
over all, and has a beam of 65 feet 6 
inches. She will have a crew of 530 


SURF SAFETY FOR VALUABLES 
Seen on southern beaches recently, 
this water-tight purse will doubtless 
make its appearance on northern 
beaches soon. It is either woven into 
the bathing suit or worn attached to 
the belt. It provides a safe and, it is 
said, a dry receptacle for valuables, 
money, and cigarettes and matches 






HOW THEY’RE TESTED 

tJrii<lue view of a scale-model airplane 
b^big diglit tested in the wind tunnel 
at the hCassachusetts Institute of Tech- 
nolo^. In such tests the models are 
always auapended upside down and 
their flight characteristics investigated 

< AtWttELEGB^ 

Part of a Tag bone of one of the large 
dinosaurs nf the Jiirassic Age, recently 
found in the UcElmo shale formations 
near 0iari4 Junction, Colorado, by 
Mtv 8. Faber. This bone^ broken 
by^bgpeetifa,^^^m measures 22 inches 
a^thaal^S^gpd. There are many dino- 
eaitr rethains in the McElmo formation 


NO WATER-SOAKED MAIL 
Mr. L. A. Stelhouse of Baltimore, 
Maryland, pouring a glass of water 
into a mail box which he has invented 
and recently demonstrated to Post 
Ofhce ofRcials. Water which enters 
the mail chute at the top runs out at 
an opening in the rear without 
dampening the contents of the box 
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THE LARGER OF THE BRONZE AGE BURIAL MOUNDS 

Figure 1: The mound does not show very distinctly, owing to the veiretation whi'*h tends 
to camouflage it, but when seen at the site such a round burial mound Is a clean cut feature 


which gives rise to some Of the most 
beautiful scenety in this part of Eng- ^ 
land. The country is undulating, in- 
tersected by wide estuaries and river 
valleys, while pine trees* heather, and 
gorse flourish abundantly, and give 
shelter to innumerable birds of the 
English heathland species. 

At certain places on the higtii4iround 
between the river valleys the sandy 
country is flat, and very often on these 
places are to be seen a number of round 
burial mounds of the people who, 
many centuries ago, cross^ the North 
Sea in search of new and unexplored 
country. About three miles to the east 
of the town of Ipswich there exists a 
wide fiat plateau about 150 feet above 
sea level, where a number of these 
mounds are present, and recently I 
carried out on behalf of the Ipswich and 
District Natural History Society, an 
investigation of two of the burial places. 
(See Figure 1.) 


The Invaders of England 

An Account of the Excavation of Early 
British Burial Places 

By J. REID MOIR 

Fallow of the Royat AnthropoloHioal Inatitation, Member of VInttttute InternationaJ 
d‘ AnthropoloAte, Past President of the Prehintonc Society of £asf Anjilta 


AFTER the departure of the 

/\ Romans from England, when 
j ^ the greatest empire the world 
had ever known was declining 
to its fall, a series of raids and invasions 
by people living across the North Sea 
began. 

While the Roman power was in force 
in Britain these attacks had been 
guarded against and repulsed, but its 
withdrawal inaugurated a period of 
strife and bloodshed which lasted for a 
considerable time. 

It was in the east of England that 
the worst of these struggles took place. 
All up and down the coast, and on the 
broad estuaries leading inland, are to 
be found abundant traces of the in- 
vaders who at this epoch entered the 
country. 

A lthough there are in existence 
. no actual written records of what 
then took place, the evidence of san- 
guinary fighting, in the form of dis- 
membered human skeletons, is often 
unearthed, and the necessity for de- 
fending their hearths and homes must 
have come to the East Anglians of 
these days with a frequent and deadly 
insistence. That this was the case is 
shown by the inclusion in the litany 
read in the East Anglian Churches of 
this period of the supplication, *Trom 
the fury of the Northman, 0 Lord, de- 
liver us.** 

Those who are familiar with the low- 


lying coast of Essex, Suffolk, and Nor- 
folk and of how with the oncoming of 
night the sea-fog reduces visibility to a 
minimum, can form some idea of the 
state of tension which must have been 
present when it was known that ruth- 
less invaders were waiting for just such 
an opportunity to carry out a raid. 
Running up the eastern coast line is a 
sand-belt some 12 miles in width, 


I N England the round barrows, as 
they are called, are generally of 
Bronze Age date, while the long ex- 
amples are referable to Neolithic days. 
Strange to say, although numerous and 
very fine flint implements of the latter 
epoch have been found in East Anglia, 
not a single example of a burial mound 
of Neolithic times has yet been dis- 
covered in this area. But those of 
Bronze Age and later date are numerous 
and it was in two of these that excava- 
tions were undertaken. The mounds, 
which were of unequal size, lay close to 
each other and the larger was first at- 
tacked. 

The investigation showed clearly not 
only the age of the barrow but also how 
it had been constructed. An area had 
first been cleared and dug to a depth 
slightly below that of the surrounding 
ground level and it was in this ex- 



THE SMALLER OF THE TWO MOUNDS WHICH WERE OPENED 

Figure 2: This was of Anglo-Saxon age. It tupplied the artifaeta shown on opposite page. 
Mr. Moir, the author, is seated on the edge of opening, overseeing the laborer^ work 
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ANGLO-SAXON BRONZE BOWL 

Figure S: Although made of bronze this should not 
be confused with Bronze Age date —we still use bronze 


BONE COMB OF ANGLO-SAXON DATE 

Figure 1: Natural size Found within the bronze bowl shown at the left. 
Historians have comparatively little knowledge of the Anglo-Saxon period 


cavated portion that a burial of Bronze 
Ag;e times had taken place. Although 
the sandy nature of the soil had pre- 
cluded the preservation of the human 
bones, we found numerous and un- 
mistakable fragments of Bronze Age 
pottery scattered about, and with 
them a great number of small but very 
well-flaked flint scrapers. The quan- 
tity of these discovered, and their dis- 
tribution, points clearly to their use as 
a funerary offering, showing that even 
in Bronze Age days flint implements 
had already begun to have a magic 
significance. After the scattering of the 
pottery fragments, and the flints, a 
low rounded mound of earth was 
erected over the burial and the cere- 
mony apparently ended by the lighting 
of a large fire on top of the barrow. 

T he smaller mound investigated 
proved to be of even greater in- 
terest (Figure 2). It was evidently the 
custom of the Anglo-Saxons to erect 
tumuli over their dead, and frequently 
to do BO close to the burial mounds of 
much earlier times. This was the case 
in the graves examined to the east of 
Ipswich, as the smaller tumulus con- 
tained relics of pagan Saxons. In the 
center of the mound was discovered a 
beautiful vessel of beaten bronze 
(Figure 3), of an extreme thinness, 
which had evidently been used as a 
receptacle for the cremated remains of 
the dead. Unfortunately, a rabbit had 
made its burrow actually through this 
vessel, but in spite of this, many 
interesting relics were recovered. 

The human bones represented more 
than one individual, among them a 
very young child, and with them were 
two bone combs with iron rivets 
(Figure 4)^ chessmeqi made of clay, re- 
maina of ivory bracelets, and part of an 
ornamented disk of bone (]^gure 5). 
From the nature of the majority of 
these objects it is possible to conclude 
that thto was a grave of female Anglo- 
Saxons buried with some of their per- 
sonal ornaments. When the remains 
had been placed in the bronze vessel, a 
piece of canvas-like material was placed 


over the mouth and tied round the rim 
with something corresponding to mod- 
ern string, for pieces of these ma- 
terials were actually present when the 
bronze bowl was found, and can be 
seen still attached to it in the Ipswich 
Museum. 

The earliest graves of the people who 
invaded East Anglia in Saxon times are 
found upon the banks of the Rhine, and 
the progress of these people westward 
can be traced by the funerary and 
other relics which they left behind 
them. A very extensive burial ground 
situated upon the south bank of the 
River Gipping in Suffolk, was dis- 
covered at Ipswich some years ago by 
Miss Nina Layard, when a remarkable 
series of weapons and ornaments came 



DISK OF BONE 

Figure 5: Only the shadwl parts were 
found. The rest of the disk is 
a reconstruction 

to light. No less than 159 graves were 
found, and from them Miss Layard re- 
covered quantities of beautiful beads, 
iron spear heads, knives, shield bosses, 
brooches of rare Anglian type, bronze 
buckles, double toothed combs, earth- 
enware pots, glass drinking cups, and 
other relics. 

The bodies bad been buried in the 
extended position, and the bones un- 
earthed point to a well made and 
robust race of people. The weapons 
were laid close to the aide 6i the de- 


ceased, and while the male skeletons 
were accompanied by spear heads, 
bosses of shields and knives, those be- 
longing to females were associatecj with 
jewelery, consisting of brooches, neck- 
laces of beads and silver pendants. With 
the women were also buried their house- 
hold utensils, such as iron pot-hooks, 
keys, and spindle whorls together with 
toilet requisites, including combs and 
similar objects. 

T he Ipswich cemetery of pagan 
Saxon times is probably to be re- 
ferred to about the Sixth Century, and 
its discovery, together with that of the 
burials on Markesham Heath, indicate 
that these people had settled down per- 
manently and were living an ordered 
life in East Anglia. These and other 
discoveries of a like nature are helping 
us to form some idea of the condition of 
affairs existing in England after the 
departure of the Romans. But, al- 
though the Saxons had succeeded in 
largely subjugating East Anglia, they 
were there as conquerors with all the 
responsibilities such a position imposes. 
They had to maintain themselves in 
what was without much question a 
definitely hostile country and although 
they were able to do this, and were 
possessed of a civilization by no means 
to be despised, yet the Saxons must 
have presented a violent contrast to the 
Romans under whom, for over 400 years, 
England had been dominated. 

The remains left by the Romans — 
gigantic w*dl8, roads, and buildings of 
various kinds— testify to the greatness 
of these people and to the excellence of 
their methods of building. In the case 
of the Saxons, it is almost solely by 
their burial grounds and mounds that 
we know anything tangible about them. 

Today, where the pagan Saxons had 
their burial ground on Markesham 
Heath in Suffolk, a large aerodrome 
exists, and the most modem flying 
machines rush through the air above 
the peaceful'testing places of a long 
forgotten people. To visit this East 
Anglian scene is to witness the past and 
the present in startling contrast. 
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The Marvelous Machinery of Musde 

By Learning to Understand the Physics and Chemistry of Our 
Muscles We May Obtain Increased Control Over Them 


C OMING back from an evening 
engagement 80 miles from 
home a short time ago, my 
driver had to pick his way 
along roads covered with sheets of ice. 
Chains on all four wheels of the car 
helped, of course, but they could not 
offset the numberless hills we had to 
climb and the high crown on some 
roads constructed years ago. It 
was a continual struggle with the 
steering wheel for five tensed 
hours. I am still wondering how 
we kept out of the ditch time and 
time again. We passed fully two 
dozen cars that had landed m the 
ditch, and were unable to get 
out. Since no garage would 
hazard its wrecking cars on the 
slippery roads, the ditched cars 
had to remain where they were 
until a thaw or snow relieved 
the perilous condition of the 
roads. We came through with- |H 

out a scratch, although it was so • 

late when we finally came home that 
the family was somewhat apprehensive. 

T here are two predominant rea- 
sons why we came through safely, 
when more cautious persons might have 
stopped at the first inn for the night. 
First and foremost in these reasons is 
the fact that Lester is a skilled and 
very careful driver. Second, and per- 
haps equally important, is the fact that 
I had just finished outlining scientific 
information preparatory to writing 
this article and now applied it to 
I^ester's muscles while he was steering 
the car. His muscles were still rela- 
tively fresh and retained an accurate 
control of the wheel after other 
drivers' were worn out and could not 
maintain their usually skilled control 
in steering. 

Rear-seat drivers as a rule are more 
of a pest than the person who has al- 
ready heard all the humorous stories 
you want to tell him. This is the first 
rear-seat driving I have done, and it 
was so successful that I almost feel like 
starting a course in the Psychology of 
Rear-Seat Driving. This course would 
not teach one to tell the driver how 
fast to drive, but how to help the 
driver save his muscles and still 
maintain accurate control over them 
after five hours of extremely taxing 
work. 

The rear-seat guidance on this night 
conskrted of pro'dding the driver with 
candy; stopping every 20 minutes for 


By DONALD A. LAIRD, Ph.D., Sd.D. 
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a five minute rest, during which four 
minutes were spent stretched out in 
the rear seat and breathing deeply 
after one minute of looking at the 
chains; using positive suggestions by 
saying to L^ter from time to time, 

** We’re keeping in the road splen- 
didly,” rather than giving a negative 
suggestion by saying ”It’s a wonder 



measuring energy 


Top: Air exhsM from the lunge le col- 
lected through a short piping in a largo 
rubber bag. The tnaik on the ^piara 
nose and mouth haa two rubber flutter- 
valves, one to allow room air to be 
breathed in, and the other to open on 
exhalation and aUow expired air to pass 
into the bag through the piping. Below: 
After beiiw thomughJy mixed up, the air 
collected in the bag is passed through 
a meter to determine how much ia ex- 
haled per minute, and a sample of the 
exhaled air ia analyzed by thia ap- 
paratus to deteni^ the percentage of 
carbon dioxide Ima oxygen it contains. 
From thia the Cfkifgy may be calculated 

we didn’t go into the ditch that 
time”; and teaching the driver to 
move his moselfle sl^ly when turn- 
ing the wheel rather than quicldy 
and forcibly When the car started to 


slip toward the ditehi (Incidentally 
this also lessens the alddding hae- 
ard, although it waa indud^ pri- 
marily to save fatigue and thus re^n 
control). 

This is but one typical emergency 
when a knowledge of the inner work- 
ings of the machinery of muacle 
yielded better control over the situa- 
tion. There are almost innu- 
merable practical situations in 
which the answers to the fol- 
lowing questions will prove in- 
valuable: 

Are there some foods which 
give a better control of 
muscle? 

Is energy saved by moving 
quickly? 

Why will heavy work with 
one arm tire out the entire 
body? 

Does climbing up stairs re- 
quire more energy than 
walking on the level? 

Is it nerves or muscles that give 
strength and power? 

How many horsepower can the 
average man exert? 

Will deep breathing help one to 
recover from fatigue? 

Is walking rapidly better for 
themuscles than walking slowly? 
Does massaging help the inner 
machinery in muscles? 

Are muscles as efficient ma- 
chines as automobiles? 

A ll body > machinery is predomi- 
. natingly ehemictd and physical. 
Pethupc some day we will understand 
it and guide it better in electrical 
terms, dnoe experimentation in general 
indicates that the chemical and 
physical often resolve thenMMlvea ijqto 
more baric elcetiieal phenemena. But 
there is a vAat vista cd chemical and 
ph}irical knowledge availaMe abcut 
thm ecsentidi moade madiinea wfeltSi 
Is riifliclmit in itsdpl to permit gairimg 
much practical undeririandlng ab^ 
our nmccMs. 4 pbacticU 
muscle, however, NCFuirss tilCn 
comiMe cbrinkMd knwuledge. 

The>lorcmoit anthcrliy bn 
Dr. 4. V. Hilt,* the diriini ' ' 
London cdentist, has recently 
this "With this tnaebi]^ 
gent human beings have to 
says, “aided by moral quabtiM of 
courage and reiidutkm. Some will 
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work their machinery better than 
others. Some will fail by lack of the 
necessary mental qualities, by lack of 
the necessary skill. Some will neglect 
to keep their machinery in order. 
Others will fail for lack of resolu- 
tion.'^ And Dr. Hill knows what he is 
talking about in more than a dry 
scientific way — he is no mean athlete 
himself. 

Knowing the dynamics of muscle 
chemistry will not provide the courage 
and resolution and perseverance. But 
it will make the courage more fruitful. 
It should give courage, for example, to 
learn that a trained runner develops 
around seven horsepower of mechanical 
energy from the chemical transforma- 
tions in his active muscles! 

I T should give still more encourage- 
ment to discover that one of the 
most efficient engines in the world is 
that of our muscles. A steam engine 
with a modern condenser has an 
efficiency of about 15 percent— if it is 
a good engine. This means that for 
every 100 calories of fuel energy con- 
sumed under the boilers, the engine 
returns only about 16 calories of pro- 
ductive mechanical energy. Gasoline 
engines have an efficiency of from 20 
to 25 percent. Expensive Diesel en- 
gines have an efficiency of 20 to 35 
percent. The trained athlete may 
have a muscular efficiency of more 
than 40 percent! 

The fuel burned by muscles is in the 
form of a sugar known as glycogen. 
Each contraction or twitch of a muscle 
uses up some of this glycogen. The 
fire draft which supplies oxygen to the 
muscles so they can burn the glycogen 
as it is needed is the red blood cells. 
These take up oxygen from the air in 
the lungs and carry it throughout the 
body, and a working muscle which 
needs oxygen takes it up from these 




WORK RECORDER OR ERGOGRAPIl 
This apparatiu measureti muscle fatigue. The subject 
is flexing his middle finger against a spring until 
the muscles are exhausted by the many repeated efforts 


red cells automatically— < 
like an automatic thermo- 
stat which opens and closes 
the furnace drafts at home. 

A hard working muscle 
will require more oxygen 
than can be brought to it 
by the red cells. But un- 
like the basement furnace 
the muscle does not stop 
work at once; it keeps on 
working in a fatigued con- 
dition and runs up what is 
called an oxygen debt. 

It can not keep this up 
long, but it is done every 
day in running to catch a 
train or to answer the tele- 
phone, in doing the week’s 
washing, and in some 
modern dances. Whenever 
one’s working rate changes it takes 
some two minutes for the rate of oxy- 
gen intake to adjust itself to the new 
demands. The oxygen follows, does 
not cause. 

Two apparent poisons are given off 
when muscle engines work. The 
glycogen becomes split into lactic acid 
and carbon dioxide. Lactic acid is 
produced every time a muscle wc.rks. 
The faster it works, the 
more acid is formed. If 

ARM STRENGTH 

Chart showing relative 
strength of the arm in dif- 
ferent positions. AB repre- 
sents tne upper arm, BC 
the lower arm. AM dia- 

f :rams thb muscle. Assum- 
ng the muscle to be exert- 
ing a force of 60 pounds 
pull with the arm in posi- 
tion ABC* only 13 4 17 
pounds can be lifted, while 
at position ABC^ the same 
force of 60 pounds pull will 
lift 15 6/8 pounds, and in 
position ABC» 20 10 17 
pounds. This explains why 
the waiter raises hia t ray to 
a high carrying angle analo- 
gous to position C® 

the muscle is working 
especially hard, the acid 
is produced more rapidly than it can 
be removed. It accumulates. A hard 
working man is more acid than the 
resting man! 

Only one arm may be used, but if 
it is exercised strenuously enough so 
much lactic acid will be accumulated 
that it will be carried by the bloqd to 
remote parts of the body. If it 
accumulated solely in the arm muscle 
it would quickly stop activity. But 
when diffused to other muscles in the 
body^ it may make them tired. So 
exercise in one part of the body may 
make the entire body tired! There is 
a bright side to this picture, however. 
When the lactic acid is carried to lodge 
in other muscles there is more oxygen 
available to counteract it than if it 
remained in the arm. We actually may 
recover from a tired arm in our legs! 
This is something the steam engine 
cannot do. 


Another miracle which makes muscle 
more efficient than a steam engine, 
even with condensers for bringing the 
exhaust steam back into the boilers, is 
that the oxygen acts upon the lactic 
acid to restore much of it to glycogen. 
As much as three fourths of the 
glycogen may be restored. 

Muscles in different parts of the 
body vary in their ability to re-form 
glycogen, and in their 
ability to withstand 
amounts of lactic acid 
before they stop work- 
ing; some of them do 
more work, although 
consuming less glyco- 
gen. Quickly moving 
muscles require more 
energy from the body 
than do slowly moving 
muscles. The red 
muscles are more effi- 
cient than the white 
or pale muscles. 

Muscles of warm 
blooded animals are 
capable of twice the 
work of those of cold 
blooded animals. In- 
sect muscles are even more powerful 
in proportion to their size — an appar- 
ent exception to the rule that slow 
movements are more efficient than 
quick movements. How great is this 
difference between warm and cold 
blooded animals can be seen from a 
comparison of the strength per unit 
of size of frog and human muscle. 
Per unk mass the human muscle is 
from two t'l ten times more powerful. 

R egardless of the relative 

^ power of different kinds of 
muscles, it is now obvious how deep 
breathing increases the oxygen avail- 
able for combating lactic acid. The 
increase in available oxygen is slight 
in deep breathing, but tremendously 
helpful. If our atmosphere were to 
change so that there were more than 
the 20 percent of oxygen of our present 
atmosphere it is very probable that the 
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WHAT IS THE BEST RATE FOR TAPPING, TO PREVENT FATIGUE? 


The smoked cylinder makes an electrically conveyed record* By a study of such records 
it can be ascertained that there is an optimum rate for a repeated effort of this type 


resistance of muscles to lactic acid 
fatigue would be increased. This is 
proved by actual experiments in 
artificial atmospheres containing as 
much as 60 percent oxygen. 

How well the blood can take up oxy- 
gen from the air breathed into the 
lungs is also important in determin- 
ing how well they can fight lactic 
fatigue. Trained athletes carry more 
oxygen in their blood than ordinary 
persons— nature can be helped by 
training. In some diseases, such as 
anemia, the oxygen transporting power 
of the blood is lowered, making the pa- 
tient tire quickly, 

T he oxygen debt may take 80 
minutes to be completely paid off 
after moderate exercise. After running 
100 yards at top speed it may take an 
hour of rest for the oxygen debt to be 
paid. In the niirrative at the begin- 
ning of the article the driver's short rest 
periods with complete relaxation — 
except for deep breathing — helped 
keep his oxygen debt low. His lactic 
fatigue had been partially offset, 
while other drivers were steadily 
acquiring a greater and greater lactic 
acid accumulation and oxygen debt. 
Even the trained runner has about 
four grams of lactic acid liberated by 
his muscles every second. Little 
wonder a race is exhausting. 

Fatigue recovery is further helped 
by having an unrestricted circulation. 
No laboratory experiments have been 
conducted upon the effect of wearing a 
tight belt or corset upon fatigue re- 
covery. Dr. Lindhard, however, has 
found that in exercises where the body 
is supported with the arms bent on 
gymnaeium rings, the oxygen debt 
was increased by the blood supply to 
the active muscles in the arm being cut 
down by the pretwure on the rings. 
Running is a most efficient use of 
muscles since the entire circulation is 
stimulated and the flow of oxygen 


carrying blood to all the muscles is 
facilitated. Working in a position 
which restricts the flow of blood acts 
in a way similar to the arm-pressing 
gymnasium rings* Sleeping in cramped 
positions — as in an attempt to keep 
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SECONDS TAKEN 
TO CUMB STAIRS 
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HOW FAST UPSTAIRS? 

Actual records eboicixig how in atair dimb- 
insr if one goea too feat or too alow thei^ 
ia a leaaened efSciency. The points erf 
**high ef&deney*' are in actual!^ points 
of least oxygen consumption, mechanical 
effidency being the inverse of the latter 

warm — comes under the same cate- 
gory. The heart is doing a great 
deal in pumping 17 gallons of blood 
every minute; posture or dress may 
tend to force an increase in thhi 
phenomenal record which it is maldng 
every minute of our lives. 

Common drugs, such as caffein, 
have unusual effects upon mus- 
cles. After a muscle is stimulated for 
a few seconds in a dilute solution of 
caffein it has a typical contracture, 
just as if the muscle were given a shock 
every few seconds* It acts to release 
slowly, but continuously, the series of 
chemical events which normally take 
place rapidly. The muscle may be 
given a brid stin^i^on by caffein and 
the contractures appear several hours 
later. 

Various methods of using musdes 
yield varying efficiencies* In climbing 
stairs, for instance, the most eflicient 


rate is one step about every seeondf 
every 1.2 second to be exact. Thisegn 
be gaged individually without tike h4p 
of a stop watch by counting 
Misaissippi; two-*-*Mi8ri8Sippi; tbree-^ 
Mississippi; and so on.’^ Hiis comes 
close to indicating a second on eadi 
count. Stair climbing te actually about 
16 times as energy consuming as cover*- 
ing the same distance on the level. 
Even stopping takes energy; the track 
athlete expends energy in stopping 
equivalent to running about another 
five yards at top speed. 

T he fuel used up by the muscle, 
glycogen, is a carbohydrate* Fora 
long time scientists were in contro- 
versy regarding whether fats could 
be used as muscle foods. It is now 
apparent that the body may trans- 
form fats into carbohydrate* But 
experiments by Krogh and Lindhard 
have demonstrated that muscular 
efficiency is highest on a diet that is 
predominatingly carbohydrate. This 
has been confinned as the primary 
fuel of muscle by Dr* Furusawa, the 
Japanese investigator* 

Foods which predominate in car- 
bohydrate content are beans, barley, 
bread of all kinds (especially toasted), 
com meal, crackers, dates, Farina, 
grape butter, hominy, honey, maca- 
roni, molasses (cane), oatmeal, prunes, 
raisins, rice, Shredded Wheat, sugar 
(100 percent carbohydrate), wheat, and 
zweibach. 

Foods may enter into muscular ef- 
ficiency in another way. The oxy- 
gen-carrying power of thO blood seems 
to be dependent upon the presence 
of iron. Foods especially rich in 
iron are almonds, beans, dates, eggs 
(especially the yolks), figs (dried), 
hazelnuts, lentils, meat (lean beef), 
oatmeal, prunes, raisins, rye^ spinach, 
and whole wheat. 
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A TRAIN GOES DOWN TO THE SEA IN A SHIP 

Side view of the Seairuin, the car-ferry which phee between crane at a terminal port. Each car la raiaed on a platform, titen 
New Orleans and Havana, being loaded by means of the giant lowered through the hatchway and rolled off at toe pR^er level 


A Ship That Carries Trains 



A CAR IS HOISTED 

Clo»6-up of thp dock crane showing a 
car being elevated to the ferry deck 


P RODUCTS shipped by water by 
the usual method of transfer 
from train to steamer, are subject 
to much loss and delay. Pilferage 
is a common occurrence on docks; 
breakage and loss due to sifting from 
bags and boxes cannot be prevented; 
and the necessity for frequent trans- 
fers causes considerable delay which 
may be particularly costly in the case of 
perishable freight. In addition, there is 
the possibility that rain may ruin cargo 
while it is on the docks ready for load- 
ingi This Applies not only to perishable 
fright but also to be^vy machinery 
froha which crates have been omitted 
dfe to the freight cost of this added 
w«itbt. 

A short time agd a car-ferry 43 er vice, 
etni^^ng a new type of car-carrying 
vessel, was inaugurated between New 
Orleans and Havana. The new vessel, 
appropriately named the SecUrairit ww 
built ha England under various Ameri- 
can and foreign patents. It has a 
eanacity of 95 freight cars. Weekly 


sailings will be maintained between 
New Orleans and Havana, the Seatraw 
making connections with railroads in 
each of these two cities. The voyage 
between the two ports requires in the 
neighborhood of 60 hours and, al- 
though we have received no recent 
report of the time necessary to dis- 
charge a cargo of cars and load a 
fresh complement, it was estimated be- 
forehand that this would take about 
10 hours. 

The chief noveltv m the design of 
the Seatram as compared with previous 
railway ferry-boats, is that the cars 
are carried throughout the holds be- 
tween the decks and superstructures 
instead of on only one deck. At the 
terminal ports, special shore appliances 
in the form of huge cranes load and dis- 
charge the cars. 

The length of the Seatram is 427 feet 
6 inches, and its maximum dead-weight 
tonnage is 10,500. The midship 
hatchway is 45 feet 8 inches long and is 
divided transversely at each of the 
three car levels into four sections. 



STANDING ROOM ONLY 


In tenor of the Seatram Note car anchor- 
age raiia beside the standard car rails 



AS THE CAR FERRY APPEARS FROM THE WATER 

As will he seen, the loading crane extends over the full width of the ship. The vessel te 
trim and its deck is relatively clear. Note that the bridge is forward and the funnel aft 
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An photoKritph* bv th« •uiHur 

Sulfur Colored Polypore 


T IHERE is no doubt that large 
quantities of delicious food of 
the mushroom variety go to 
waste in our fields and wood- 
lands every year. If we walk through 
the woods almost any day from July 
until the end of November, especially 
after frequent rains, we probably see 
and pass by a number of different kinds 
of edible fungi that are neglected even 
by those who recognize them or could 
learn to know them with very little 
trouble. 

T he sulfur-colored polypore is 
one of these. I have seen at least a 
hundred pounds of it at one time on an 
old oak log, all fresh and inviting and 
ready for the oven. Few of our fungi 
are better when broiled or baked than 
this splendid species, which may be 
readily recognized by its size and bril- 
liant coloring. The yellow or orange 
clusters appear on dead spots in 
trunks of oak, ash, and various other 
trees, which are seriously attacked 
by it. 

The flesh is yellow, cheesy, tender in 
young specimens, and well flavored. 
On the under side are minute sulfur- 
colored tubes, which need not be re- 
moved before cooking. The frondose 
polypore, usually smoky-gray in color, 
is also edible when young and tender. 
Only one species in this entire group is 
poisonous, and that one is also very 
bitter and exceedingly rare. 

Not only the poly pores but also the , 
boletes are neglected. These are 


Neglected Mushrocnns 

The Common Meadow Mushroom Is Only 
One of Many Kinds Which We May 
Learn to Recognize and Eat 
With Safety 


By WILLIAM ALPHONSO MtTRRILL 

Author at “Bdibla mnd i’o/.onou. Muahroomd' 


fleshy fungi with tubes and a stem, oc- 
curing on the ground, while most of the 
polypores are tough or woody and grow 
on the trunks of trees or upon dead 
wood in the form of brackets. There 
are about 80 kinds of boletes in North 
America and nearly all of them are 
edible. A few are bitter and two are 



Left : Fluted Bolete 
Right : A Coral Fungus 

slightly poisonous; these are the sen- 
sitive bolete, which turns blue imme- 
diately when touched, and the lurid 
bolete, which has red or orange tube- 
mouths. 

As an example of this group, I might 
mention the rare and beautiful fluted 
bolete, found occasionally in deciduous 
woods from Virginia to Alabama and 
westward to Ohio. Its unusually tall, 
yellow stem is decorated with reticula- 
tions and deep grooves, giving it a 
shaggy appearance; while the viscid, 
shining cap is reddish or egg-yellow, 


Horn orPLBNtir 


LACtAlUajnFEItATA 

becoming darker with age. The pale 
flesh is slightly acid, but very pala- 
table; only there is not enough of it. 
However, many of the boletes occur in 
great abundance and their flavor can 
hardly be exceUed* 

Many of the coral fungi are no doubt 
eaten because pone of them are poi- 
sonous, but the great majority go to 
waste. I knew one woman who started 
out very enthutitoitkall^ to collect the 
corals, but gave them up because she 


happened to get a bitter one the first 
time. This was discouraging, I will 
admit, but a little parboiling would 
probably have eliminated the trouble. 
Then, too, there is one very common 
white species that looks like a coral 
fungus but is too tough for the human 
stomach. Only fresh, tender specimens 
of mild flavor and free from insects 
should be used for food. 

Most of the coral fungi occur on the 
ground in shaded places and are yel- 
lowish in color. Clavaria pyxidatUy 
however, grows on wood that is dead 
and usually much decayed. It is of 
very wide distribution and easily rec- 
ognized by the cup-shaped expansions 
at the tips of its branches and by its 
peppery taste. Its color is pale yellow 
when young, changing to dull ocher 
with age or on drying. Even the 
young, fresh plants are pliable instead 
of brittle, which is unusual for members 
of this group. 

S PARASSIS is an interesting and 
rare edible fungus occurring on the 
ground in woods in the region of New 
York and Pennsylvania. It is four or 
five inches high, about six inches 
broad, and of creamy-white color. A 
very near relative is often seen in the 
European markets. 

The horn of plenty, sometimes known 
as the fairies' loving cup, is a good 
edible mushroom, although unattrac- 
tive in color and rather small. It oc- 
curs commonly in patches in open 
woods during summer and fall through- 
out a wide area of distribution in tem- 
perate regions^ It is only two or three 
inches hi|^ thin, rather flexible, 
trumpet-shaped, blackiah^brown, and 
more or leas scaly above. 
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There is a large group of mushrooms 
readily known by their milky juice, but 
some of them are poisonous and it re« 
quires an expert to distinguish all the 
species. Lactaria deliciosa^ with orange- 



IVORY HYGROPHORUS 


colored milk; Lactaria lacHflua, with 
abundant white milk; and a few other 
species are commonly eaten by those 
who know; but one must be continually 
on the watch for Lactaria rufa and 
others of its category. 

T WO species of this group are of 
special interest because they are 
not only edible but also exceedingly 
abundant and easily recognized. One 
is Lactaria piperata and the other 
Lactaria pergamena, both of them white 
and very peppery. The resin, “piperon,’* 
which is extremely acrid in the fresh 
state, is disorganized by heat and 
rendered harmless. Most of the acrid 
species with milky juice that are con- 
sidered poisonous have other good 
characters separating them from these 
two, 

Lactaria piperata occurs in dry oak 
woods throughout temperate North 
America, as well as in Europe. It 
reaches about four inches in diameter, 
is deeply depressed at the center, and 
has white milk that does not change 
color on exposure to the air. Lactaria 
pergamena differs in being somewhat 
smaller, with more crowded gills and 
less peppery milk, which sometimes 
changes to pale green on exposure. 
The white caps sometimes have yel- 
lowish or buff shades and the gills of 
fresh plants turp honey-yellow where 
wounded. This species is extremely 
abundant in oak woods from mid- 
summer until autumn. I frequently 
pick a basketful without moving from 
my tracks. It is best to parboil it and 
throw the first water away. 

The ivory hygrophorus is an attrac- 




Many-Hbaded Clitocybe 


tive edible species widely distributed 
throughout the cooler regions of Eu- 
rope and North America, occurring in 
moist woods or partially shaded places. 
I have found it very abundant on the 
Pacific coast, as well as in many parts 
of the eastern states. Its white color, 
slimy covering, mild odor, and distant, 
decurrent gills will serve to distinguish 
it. The caps rarely reach three inches 
in breadth. 

T he rooting collybia is very fond of 
beech trees and I usually find the 
small, typical form in the vicinity of 
beech trunks or stumps, with its long 
rooting base attached to a dead root. 
The cap is about two inches broad, 
viscid when moist, grayish or umber; 
and the tall, slender stem white above 
and grayish below. Although small, 
the plants occur in groups and keep 
coming up for some time. A much 
larger form with hairy stem is less 
commonly seen in open deciduous 
woods; but both forms are widely dis- 
tributed and of good flavor. 

The fragrant clitocybe, with an 
agreeable anise-like odor, is not so 
abundant, but has unusual and beau- 
tiful colors. It loves deep leaf-mould 
in woods or wood borders, being found 
in this country from Maine to North 
Carolina and westward as far as Mich- 
igan. The cap is two or three inches 
broad, green or dingy-green (a rare 
color in mushrooms), fading with age 
or on drying. The short stem may be 
either white or greenish. 



Forest Mushroom 


The many-headed clitocybe is such a 
valuable edible species that it should be 
cultivated, yet few persons know it or 
make use of it. It grew so abundantly 
on my lawn in New York that I often 
had mushrooms in plenty for days at a 
time without going away to collect 
them. Its flesh is so firm that it could 
be shipped clear across the continent, I 


n 

believe, with little or no deterioration. 
This species is white or very slightly 
grayish and grows in large, dense 
clusters, the individual caps measuring 
from two to three inches in breadth. 



Rooting CJollybia 


Unfortunately, the distribution is rather 
limited, so far as is at present known. 

I T is a little dangerous to recommend 
the smooth lepiota for food, because 
it might be confused with the destroy- 
ing angel; but it is an excellent species, 
nevertheless, occurring abundantly on 
lawns and in pastures where the com- 
mon meadow mushroom grows and 
readily distinguished from it by its 
white gills. The cap is two or three 
inches broad, white or slightly yellow- 
ish; and the stem smooth, white, bul- 
bous below, and decorated above with 
a white ring. As the gills become old, 
they change to a dull pink. There is 
no death-cup as in the destroying angel; 
which, moreover, is a woodland species. 
If there is any doubt, better keep on the 
safe side! 

The forest mushroom, of the same 
group as the common meadow mush- 
room, is a very attractive white species 
of wide distribution in open woods and 
wood borders, distinguished from the 
well-known horse mushroom by its 
smaller size and more simple veil. The 
cap is from two to four inches broad, 
white at first, becoming tinged with 
straw-color in age or when drying; the 
gills pale reddish-gray to dark-brown; 
and the stem white, abruptly bulbous 
below, with a large white ring above. 
If one can find enough for a mess, he 
will be amply rewarded for his search. 

Hunting mountain goats with a 
camera is a sport as exciting as hunt- 
ing th$m with a gun. An article in a 
comini issne will tell the interesting story 
of such a uni. 



Smooth Lepiota 



Fragrant Gitootbb 
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Tailor-Made Weather for Offices 

Equipment in an Office Building in Texas Supplies Air of Proper 
Temperature and Humidity to AU Offices 


I AST August a new tenant in the 
Milam Building telephoned 
^ from an upper floor and com- 
plained that his office was too 

hot. 

''Is your window open?"' the super- 
intendent asked. 

“Why, certainly,'* the irritated and 
uninitiated tenant replied, “but that 
doesn’t seem to do any good." 

“Well," instructed the superinten- 
dent, “please close it at once." 

This was strange advice to the new 
tenant, who had not acquainted him- 
self with the novel facts concerning 
the new office building, as it is strange 
information for almost everyone who 
hears it; because the Milam Building 
in San Antonio, Texas, is one of the 
few office buildings in the world 
which have their own private 
“weather men" for manufac- 
turing weather to suit the needs 
of their tenants. 

ALTHOUGH for some years 
certain buildings, notably 
theaters, have been mechani- 
cally cooled- and theater cool- 
ing has progressed rapidly dur- 
ing the past three years- the 
Milam Building is the most 
completely equipped and most 
modem of any office structure 
In which an attempt has been 
made to regulate the tempera- 
ture in a manner other than by 
natural ventilation in summer 
and artificial heating in winter. 
Because of the signal success 
which has crowned this large- 
scale venture in the regulation 
of the “weather" in office 
buildings, the Milam Building 
obviously represents the begin- 
ning of a definite trend in 
modern building construction. 

Many engineers who have seen 
this Texas building predict 
that within five to ten years it 
will be the exception for a 
modem office structure to be 
erected without equipping it with 
its own weather-malring plant. 

The Milam Building is a weather- 
world in itself. Theoretically the 
structure is air*«tight, but actually there 
te an air leakage of about 5 percent. 
Regardless df how hot Texas weather 
may be outside in summer, the normal 
temperature of every office in this 
building is under 80 degrees in summer 
and above 70 degrees in winter, pro- 
viding all tenants obey the rule against 


By RUEL McDANlEL 

the opening of udndows; and regard- 
less <rf how cold ft may be outside in 
winter, the temperature in every nook 
of the building k kept at the same com- 
fortable level with but little variation. 
Yet a tenant may have the temperature 
in his own office regulated to his in- 
dividual taste. 

In summer when the humidity out- 
side is stifling and perspiration pours 
in great beads off the brows of those 



AN individual ^^WBATHER WCMtLD^’ 

The building in San AatoSSo which has ths moat com- 
plete weather^^making equlpwnt of any office structure 

who must move around, inside the 
Milam Building the humidity is re- 
duced to a point so low that perspira- 
tion evaporates qtilckly after it comes 
to the surface cd skin and no one 
realizes that there IS any perspiration* 

In winter when the average room is 
filled with air having a very low rela- 
tive humidity due to the usual methods 
of heating, the manufactured atmos- 


phere in this building is supplied 
with sufficient moisture at all times, 
and contracting eolda by occupants is 
virtually impossible. 

The fact that all air near the surface 
of the earth is heavily dust-laden ip 
an important factor in the operation 
of the air-conditioning system of the 
Milam Building. Dust particles are 
bacteria carriers. Consequently to 
breathe dust-laden air not only pro- 
duces inefficiency on the part of 
workers, but it is downright unhealth- 
ful. That is why, engineers point out, 
it is desirable that all breathed air 
be washed before it is used, and washing 
the air that is used in the building is a 
big part of the job of the Milam 
Building’s mechanical weather man. 
Over-heating in summer causes 
fatigue and slows down work- 
ers; ordinary heating methods 
in winter lower the relative 
humidity of the air which, in 
turn, irritates the throats of 
those who breathe it, thereby 
subjecting them to colds and 
the ravages of other germs 
which ride upon the thousands 
of dust particles floating freely 
in every cubic foot of unwashed 
air. 

modem weather-mak- 
JL ing equipment, therefore, 
performs two general functions: 
It regulates the temperature 
and humidity of the building; 
and it washes and purifies the 
air that circulates within the 
building. 

Although the water which 
washes the air of the interior 
of the structure is cooled to a 
temperature of about 46 de- 
grees and the weather plant has 
a refrigeration eapaci^ of 875 
tons a day, no iee is employed in 
this dodling and wpid^her-nuiklng 
system. Tim Mfrigeration units, 
employing a water^'See liquid, 
cool the wat^ to the derfrable 
temperature tiuro^h a process 
of compression and evapora- 
tion* T%e water twsa onntfoli the 
temperature^ the m ^ washed 
by it. 

TheoretktsSy, every cubic inch of 
air ihat enters the building is ar- 
tiflci^ cleansed and regulated; but 
aetuiDy there is an inu^ml mdeage 
throui^ the devatpr shafts and 
opeiduks amounting a smsH per- 
oentage (ff the total air in the stru^ 
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There is a net loss of about 5 percent 
of the air in the building, through the 
same leakage escapes. 

Under the system^s normal control, 
it supplies 100 cubic feet of purified air 
per minute per person in the building, 
upon the basis of normal occupancy. 
The system provides a total of 210,000 
cubic feet of air per minute. There is a 
complete change of air throughout the 
building every seven or eight minutes 
if all inlets and outlets in the various 
offices are normally open. The air- 
conditioning plant handles eight tons 
of air a minute I 

Fresh air enters the building via the 
weather conditioning plant through a 
series of ports on the north side. A 
set of fans draw the air in from the 
outside, pull it through the spray of 
water, and discharge it, purified, into 
the various ducts for distribution 
throughout the building. 

T he spray chamber is the heart of 
the weather plant. It is here that 
the air is both washed and conditioned 
to fit the needs of the average human 
system. The outside atmosphere 

brought in by the fans, is driven into 
this spray chamber which is almost 
airtight. Inside this chamber are 

vertical standpipes into which spray 
nozzles are screwed. Water is driven 
into these pipes and forced through the 
tiny holes of these nozzles under pres- 
sure. The result is a dense spray. 

Incoming air is forced through this 
spray and is thoroughly washed. No 
air can enter the building without 
coming through this chamber, save 
the very small percentage of leakage 
through the elevator shafts and around 
the closely fitted outside double-glass 
windows. 

So far, city water has been used in 
the spray chamber but an artesian well 
is available and may be utilized later. 



SPRAY WATER C^OOLER 

A basement oentnfuKal refntteration unit. 
This equipment cools the water suimlied 
to spray chambers on the various floors 



AN AIR CONDITIONER 


Water is forced through the weather 
plant at the rate of 1200 gallons per 
minute. The spray water is itself 
purified by recirculation, re-cooling, 
and settling, and is used over and over 
again. 

It is the temperature of this spray- 
ing water that governs the “dew-point*' 
temperature of the purified air. Two 
refrigerating units with a combined 
capacity of 375 tons of refrigerant per 
day regulate the temperature of this 
water. Thermostatic control maintains 
an even temperature of the water ac- 
cording to the setting of the equip- 
ment. 


There are 11 similar sets of this con- 

ditiomng equipment, each supplying c6n- ^ f ^HE water in the spray chamber has 
dlt.on«l wr to all offlcoa on two floor. ^ a temperature of about 46 degrees. 



This spray in turn cools the air which 
passes through it, to a temperature 
about 10 degrees higher than that of 
the water. 

This does not mean that the cleansed 
atmosphere is then driven into the 
various offices at this point. It has 
been found that the ideal temperature 
for air under the conditions of opera- 
tion at San Antonio is about 78 to 80 
degrees, *>0 the washed air is brought 
back to o^er 70 degrees before being 
sent on vn way to cool the offices 
of tenants in the Milam Building. The 
air must be introduced to the offices 
several degrees lower than the ulti- 
mate temperature desired. The heat 
of the return air is used for tempering 
the conditioned air wherever necessary. 
It is then ready to go to the various dis- 
tributing units throughout the build- 
ing. 

A test shows that this washing pro- 
cess eliminates 95 percent of the dust 


The centrifugml fan at the left draws air through the automatically controlled dampers at foimd in the air at San Antonio. As 

the right, thmugh the spray where it is washed, thenoe through eliminator plates to the ducts an indication of the amount of dust and 
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CONDITIONED AIR DISTRIBUTION 

The conditioned air ia distributed to each individual office through a metal duct system. 
This illustration showa the duct system as it was installed during erection of the building 


germs actually removed, dirt to the 
amount of seven bushels, on an average, 
is removed from the bottom of the 
water filter each week; and this is 
dirt which has been thrown into the 
clear city water by the incoming 
natural outside air. 

Saturated cold air does not normally 
hold much moisture; and saturated 
over-warm air holds too much. By 
artiflcally lowering, then raising the 
temperature of the air which passes 
through this weather plant, the Milam 
Building not only maintains the proper 
temperature but the desired amount of 
moisture in the atmosphere as well. 
The air leaving the spray chamber is 
practically saturated. 

I F the fresh air entering the sprey 
chamber from the outside of the 
building is excessively warm, as in the 
summer, the spray condenses this ex- 
cess moisture as it lowers the tempera- 
ture. If the natural air is cold as it 
comes into the spray chamber in the 
winter, it automatically absorbs the 
proper amount of water and the 
humidity remains at its ideal of 55 
percent. Once the air is humidified 
or de-humidified, as the case may be, 
there is no opportunity for it to pick 
up more moisture. 

The water for the sprays is cooled 
in the basement and delivered to the 
air conditioning units which are lo- 
cated on the upper floors, one unit 
generally serving two floors. There 
are two air conditioning units in the 
basement, one serving the cafeteria 
and one serving the stores on the first 
floor. There are, altogether, 11 sets of 
air conditioning equipment- the high- 
est one being on the 18th floor- from 
which clean, properly cooled and 
properly de-humidified air is dis- 
tributed to the offices on hot summer 
days for the comfort of office workers* 


The air comes into a typical office 
through a grille in the wall near the 
ceiling. It is drawn out through a 
louvre in the lower panel of the door, 
carried through the corridors and 
gently swept, without creating a 
draught, by suction into pipes through 
which it is forced back to the plant, 
where it is mixed with incoming air, 
put through the weather plant and 
again purified. 

There are dampers on the various 
distributing units which make it possi- 
ble to regulate the volume of the air to 
compensate for the position of the sun 
during the day. During the summer, 
for example, the excessive heat on the 
east side of the bmlding during the 
morning brings an abnormal amount 
of heat to offices on that side. By 
means of the volume damper an extra 
amount of cooled air goes to these 


offices to compensetei The amount is 
lessened at the same time on the west 
side, where the shade keeps the offices 
cool. The reverse is true in the after^ 
noon. 

Temperature may be regulated 
slightly over a range of several degrees 
in individual offices to suit the wants of 
the tenants. This is possible because of 
the adjustability of the grille through 
which the air enters the room. 

O bviously, the window ventila- 
tion problems in the Milam Bidld- 
ing are just the opposite of those in 
the usual office structure due to the 
characteristics of its air conditioning 
system. Here the problem is to keep 
out all natural air save that which 
comes through the weather plant. 
In the usual office, the problem is to 
make ample natural ventilation avail- 
able through proper window openings. 
In this Texas building, windows serve 
no purpose save for natural lighting. 
As a matter of fact, they are made as 
nearly air-tight as it is humanly possi- 
ble to make them. They have thick 
plate glass which runs length-wise. 
They are fitted into heavy steel case- 
ments and rest in frames cushioned 
with felt weather-strips one fourth of 
an inch thick. 

Thus man-made weather, which has 
become familiar to many of us in the 
larger theaters and which has already 
been utilized in the manufacture of 
textiles, motion-picture film, flour, 
bakery products, candy, and other 
commodities, has now proved its value 
as an agent for promoting greater 
human efficiency among ‘^white-collar*’ 
workers. With the steadily increasing 
use of manufactured weather equip- 
ment, it is not at all improbable that 
it will, in time, become standard for 
homes just the same as the furnace 
is at present* 
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Sky 

Photography 

for 

Lightning 

By ROBERT SPARKS* 

P hotographs of lightning 

strokes have always proved valu- 
able in any study of thunder- 
storm phenomena. The difficulty 
in photographing lightning, however, is 
that the flash may happen anywhere 
in the sky. Therefore, a camera, or 
cameras, must be provided which em- 
brace the entire sky, or at least the 
entire horizon. 

R. W. Wood, of the Westinghouse 
Electric and Manufacturing Company, 
had his attention called to the peculiar 
view presented to a fish in looking up 
into the air from the water. A beam 
of light shining on the water almost 
parallel with the surface is refracted 
to an angle of 48^4 degrees from the 
vertical, and a beam coming at an 
angle between the horizon and the 
vertical is bent through intervening 
angles. Thus the fish sees the whole of 
the sky at once in an angle of about 
97 degrees. As he looks more to one 
side, there is a total reflection and he 
can see the bottom of the pond. Dur- 
ing a vacation by a lake in Maine, the 
writer took the opportunity to deter- 
mine exactly how much a fish 
really could see. Upon swimming 
down into the water and looking up 
he found that the shore and a boat on 
the opposite side of the lake and the 
bottom of the lake on the shore side 
were all clearly visible at once. 

M r. Wood filled a pin-hole camera 
with water, and put a glass plate 
in front of the film to protect the film 
from the water. In this way he took 
pictures which he called “fish-eye” 
views. Mr. Wood's “fish-eye” camera 
was the first of its kind and while it 
was very interesting, it produced great 
distortion and was somewhat incon- 


*En«;ine«rinft Dppartipent, Wffltlnghousr Electric 
imd MatiufacturiPg Company 



Looking up, the eye of the fish haa the 
Vleuai nela indicatM by the dotted lines 



ENEMY OF POWER TRANSMISSION LINES 
In the lightning investigation in the Tennessee mountains, photography of flashes is im- 
portant. Photographic records, with other data, are expected to solve power-line problems 


venient to operate. W. N. Bond and 
Robin Hill independently made sys- 
tems of glass spheres for lenses to 
produce a similar sort of picture. Mr. 
Hill later developed a lens giving 
equidistant projection. 

One of our illustrations shows the 
lens system devised by Mr. Hill: “A” 
is the lens with a spherical surface 
which refracts the rays of light into a 
cone of about 90 degrees; “C” is a 
wide angle lens system giving a pro- 
jection on the film “D“; at “B” is a 
provision for a color filter, since it is 
difficult to make a whole-sky system 
achromatic. With this projection, the 
photograph of a circle will appear as 
an ellipse toward the edge of the film, 
one diameter remaining always the 
same, the other lengthening. 



With this «y«tem, a 180-degree angle is 

covered. Sw text for full description 

Whole-sky pictures taken with the 
Hill camera are very distorted near the 
edges. The camera has, however, the 
decided advantage that sections of a 
picture may be enlarged and corrected 
by reversing the action of the lens. 
This converts any section into a 
normal view as taken by the usual 
camera. The negative is mounted in 
the camera with a light behind it and 
the plate is placed in front of the 
camera. Thus for a normal view of a 
section near the horizon the plate is 
put at the desired distance and parallel 
to the axi8 of the lem. As a test of the 



THE FISH-EYE CAMERA 

When pointed to the zenith, this camera 
“takes'' the sky from horizon to horizon 


accuracy of this method, a picture was 
taken by Hill of the columns in the 
nave of Ely Cathedral. A section of 
the distorted view, including one or 
two columns, was then enlarged and 
corrected by this method. The result 
was a normal, clear photograph with 
all the columns appearing straight. 

In using this camera to photograph 
lightning, it is set up with the shutter 
open. It will then record on the nega- 
tive aligh'ning stroke occurring any- 
where id the heavens. After develop- 
ment, an> ection showing a flash may 
be enlarged and corrected into the sort 
of picture with which we are all 
familiar. It is, of course, easiest to 
obtain lightning pictures at night when 
the camera can be left open imtil after 
a stroke, but it is also possible to ob- 
tain lightning pictures during day 
storms when the clouds are heavy. 

Two of these cameras may be used 
to take stereoscopic pictures. The 
two cameras may be set a quarter of a 
mile apart and the two exposures made 
at the same instant. 
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Estimating the Age of Writing* 

Whether a Document Is Authentic May Usually be Discovered by 
Analysis of the Writing* In Legal Cases Such 
Methods Are Often Crticial 

By C. AINSWORTH MITCHELL, M.A., F.I.C. 

S*or»tary to tho Soe/oty of Public Anmfyota 


I T is often of the gr^'atest importance 
to be able to form some opinion of 
the approximate age of the writing 
in a document. The question 
usually presents itself in one of two 
forms: Is the writing as old as it pur- 
ports to be? or, Was the whole of the 
writing upon the document done at the 
same time -if not, which part was 
written first? 

An answer to either question is pos- 
sible only under certain conditions, 
which postulate a difference in the phys- 
ical condition of the original pigments, 
or a chemical change in a pigment caus- 
ing it to alter its original physical 
characteristics. In the absence of 
such original or eventual differences no 
opinion can be formed. For example, 
in the Seddon murder trial (1912) the 
accused produced a notebook as a 
proof that he had paid a weekly rental 
to his victim. The entries extended 
over a period of more than a year, and 
there was some reason to believe that 
the entire series of entries was spurious 
and written, not week by week, but 
all at one time. They had all been 
written with copying-ink (indelible) 
pencil, and the pigment was the same 
throughout the series. 

B ut, except for the improbability 
that the same kind of copying-ink 
pencil should have been used weekly 
without a break, over so long a period, 
there were no data upon which any 
judgment could be based as to the rela- 
tive ages of the first and last entries. 
This was inevitable because the pig- 
ments of copying-ink pencils consist 
of mixtures of graphite, aniline dye 
and China clay, and do not change 
when applied to paper, apart from some 
fading of the dyestuff after many years. 

Ordinary writing ink, on the other 
hand, undergoes a progressive series 
of changes as the air acts upon it on 
the surface of the paper, and a study of 
these changes has enabled some ap- 
proximate relationship to be estab- 
lished between them and the time that 
has elapsed since the ink was applied 
to the paper. The nature of the 
changes involved in the drying of ink 
can best be investigated by exposing 
freshly prepared ink to the air for long 
periods in open vessels^ and separating 
and anal ysing the insoluble films which 
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successively form upon the surface. 
When first made by mixing an infusion 
of galls or other source of tannin with 
copperas (ferrous sulfate), ink consists 
essentially of a nearly colorless solu- 
tion of ferrous tannate. When this 
liquid is exposed to the air it slowly 
darkens and is oxidized progressively 
to a aeries of iron tannates. The first 
of these forming a film on the surface 
of the liquid contains 5.58 percent of 
iron and is readily soluble in very 
dilute acid, but is not quite insoluble 
in water. Hence, writing freshly ap- 
plied to the paper will yield a copy for 
a day or so when pressed on to moist 
absorbent paper. 

As the oxidation of the ink pro- 
ceeds, a second iron tannate contain- 
ing 8.1 percent of iron Is formed. This 
is resinous in character, is quite in- 
soluble in water, and is much more dif- 



FIGURE 1 

Treatinent with a bteaohing ayent or dflate 
acid serves to reveal the ago of writing 


ficult to dissolve in dilute acids. It 
also envelops within itself the particles 
of any soluble dye present in the ink, 
and to a large extent prevents smudg- 
ing when the writing is treated with 
dilute reagents. This stage requires 
at least two or three years before it is 
complete, and it is on the distinctive 
differences between the two tannates 
that chemical tests for the age of ink 
in writing depend, although, as recent 
work has shown, the mixtures of the 
tannates are of variable composition 
and may contain absorbed tannin. 

The change of color in ink on paper 
takes place very rapidly at first, but 
after a day or two the rate of alteration 
slows down, although the final stage 
of darkness is not reached, under the 
usual conditions of protection from 
light, until after the lapse of many 


months. The change in the color Of 
the ink can be followed and recorded by 
the use of a combination of the tinto- 
meter and microscope. The principle 
of the tintometer is the matching of a 
color with a standardized series of red, 
blue, and yellow glasses, which, when 
superposed, transmit light to enable a 
record to taken of any color. Os- 
born's comparison microscope has been 
adapted for use with the Lovibond 
tintometer glasses. This microscope 
has two tubes, each having its own ob- 
jective and with their upper ends 
fitted with a prism box by means of 
which the images seen through the two 
objectives are brought into juxtaposi- 
tion beneath a single eyejriece. In 
using this instrument for the examina- 
tion of ink in writing, one of the tubes 
is focused over the writing, while the 
standard Lovibond glasses are placed in 
a slot in the other tube, and a record 
is taken of the glasses required to 
match the color of the ink. 

F or example, a blue-black ink 
freshly applied to the paper gave 
a reading of three blue units on the 
Lovibond scale, but after an hour or 
two red and yellow units also appeared, 
and after ten months the color was 
matched by blue, 8.5, red, 9.7, and 
yellow, 0.2 units. Commercial iron- 
gall inks usually contain an added 
aniline dye to give color to the writing 
pending the formation of the dark iron 
tannates, and the well-known color 
changes that occur when such an ink 
dries on paper are the result of the 
gradual masking of the blue dye by the 
progressively darkening series of iron 
tannates. 

It is obvious that sudi a record of 
the color of an ink may afford valuable 
information as to the age of writing, 
but by way of lUtistration an actual 
instance, within the last twelve 
months, may be cited. 

A tradeeman had insured h!s stock 
of textile materials with a London in- 
suranoe company, and some time later 
was the victim of a fire wldeh^destro!^ 
his shop, A« a proof of what had 
lost he produced a notebook contain- 
ing Beta of goods purehased over a 
period of two years. The Insurance 
company doubted the genuinCnesi of 
these lists, which they had grounds for 
believing had been compiled soon 
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after the fire. Colorimetric tests ap- 
plied to the writing confirmed this 
suspicion, for the ink in the writing in 
the beginning of the lists (as well as 
that at the end) changed its color after 
the lapse of a few days, and therefore 
could not have been two years old. 
The insurance company did not pay 
the claim, and the case did not come 
into court. 

The formation in writing of the 
resinous tannate mentioned above is 



FIGURE 2 

The figure 200 was raised to 2000, as revealed in the chemical laboratory 


indicated chemically by the behaviour 
of the ink on treatment with dilute 
acids or bleaching agents. If, for in- 
stance, writing in blue-black ink freshly 
applied to the paper is treated with 
two percent hydrochloric acid, it will 
rapidly smudge and the blue dye will 
“run,’' but if the writing is some years 
old the ink will resist the reagent, and 
the blue dye will not be dissolved 
(see Figure 1). 

T he first occasion on which evi- 
dence based on this chemical 
method was given in a court of law was 
in 1911 at the trial of Colonel Pilcher, 
who was accused of forging his cousin’s 
will. This document purported to 
have been signed twelve years before 
the date of the trial, and both of the 
alleged witnesses to it were dead. On 
treating various parts of the will with 
dilute reagents all the ink in the body 
of the will, and each of the signatures, 
rapidly ran and the blue dye made 
smudges over the surface of the paper. 
Tests applied in the same way and 
under parallel conditions to the coun- 
terfoils (stubs) of check books of the 
alleged testatrix caused rapid smudg- 
ing in those only one or two years old, 
but had hardly any action on those 
three or four years old, and practically 
no effect on the writing five or six 
years old. Evidence to this effect was 
given at the trial to prove that the 
writing upon the will could not have 
been twelve years old. Ultimately 
Colonel Pilcher confessed that he had 
uttered the will knowing it to be a 
forgery, and was sentenced to three 
years^ penal servitude. 

If some of the ink upon a document, 
the whole of which purports to have 
been written at the same time, is found 
to be of a different kind from the rest 
of the ink, it naturally raises a suspi- 
cion that a later addition has been 


made to the document. The methods 
of determining this may be photo- 
graphic or chemical. A good illustra- 
tion of this kind of test is afforded by 
the case of Rex f. Cornwallis (1921), in 
which a woman was tried on the charge 
of forgery. She had received a letter 
acknowledging the receipt of £200, 
but claimed that the actual amount 
was £2,000 (see Figure 2). To the 
naked eye the final “o” appeared 
closely similar to the rest of the 
amount, but it happened to be in an 
ink containing less blue dye, and there- 
fore affected a photographic plate very 
differently, as is obvious in the illustra- 
tion. The accused woman was con- 
victed of the forgery and sentenced to 
a term of imprisonment. 

But a difference in ink may not 
always be conclusive of fraud, for the 
ink itself may produce variations in 
the writing. This was shown in the 
Howes will case (Skelton r. Howes, 
1924), in which a will was found six 
months after the death of the testator, 
and appeared suspicious owing to the 
signatures having been retouched and 
some of the ink showing a difference of 
color. 

A t the request of the judge I was 
L called in to investigate the will, 
and found that the abnormalities in 
the ink were due to three bottles of 
ink, bought at a sale, having been 
mixed together, so that the appearance 
of the ink depended upon the depth to 
which the pen was dipped into the 
mixture. The ink also left the pen 
rapidly and this explained the necessity 
for retouching some of the signatures. 

Conclusive evidence as to the prior- 
ity of two pieces of writing is some- 
times furnished by the fact that one 
stroke has happened to overlap an- 
other, and that it may be possible to 
see which stroke is uppermost and 


therefore the more recent. But the 
test is not quite as simple as might 
appear, as has recently been shown by 
Ward and the writer (Analyst, 52, 582). 

If two strokes are made to intersect 
at the time of writing it is quite im- 
possible to decide which was made 
first, for the ink in the two strokes 
mingles and the insoluble tannate 
forms simultaneously in each. If, how- 
ever, a few hours are allowed to elapse 
between the making of the first and 
second strokes it may be possible to 
decide which is uppermost, although 
one cannot be certain that mingling 
of the two strokes will not occur, un- 
til after about 48 hours’ interval be- 
tween the strokes. Blotting renders 
the judgment uncertain, especially if 
the blotted line is uppermost, al- 
though w'hen the first line has been 
blotted and the second has not, it is 
usually possible to see distinctly that 
the insoluble pigment is above the 
first stroke. 

A series of systematic experiments 
(Figure 3) extending over two years 
has shown that in all cases the possibil- 
ity of deciding which of two intersect- 
ing lines is on top depends upon the 
physical condition of the two pigments; 
if one of them is transparent, as in the 
case of the dye in colored writing inks 
or in certain typing inks, the differen- 
tiation of the sequence of the strokes 
is uncertain. If, however, the condi- 
tions necessary for the formation of an 
opaque pigment in the uppermost line 
are present, there can be no doubt that 
the line w^hich appears to be on top 
really is uppermost. 

T he remarkable value of the 
method was shown by a case 
heard in the Probate Court in 1924. 
A testator had added a codicil to his 
will, vy‘hi‘"h altered its tenor. A few 
stroke^ in the writing of this codicil 



interse^tel strokes in the signature, 
and microscopical examination showed 
that the codicil had been written after 
the original will was signed. The latter 
was therefore ordered to stand. 

^ When you stop to think of it, the 
^ ordinary clothing a man wears is a 
fit candidate for a thorough revision. 
Hot, stuffy, stiff, costly, inefficient — no 
scientist, no engineer, would tolerate a 


FIGURE 3 

Loft to right: logwood ink fttrokes crosaed immediately. Blue-black ink, on blue-black 
ink, blotted. Same inks, 48 houra between atrokas. Lead pencil on black ink. All xlS 


comparably crude arrangement of equip- 
ment, On this, next month, there will 
be an article. 
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Earth Shine 

From the Moon the Earth Wotdd Appear Many Times as Bright 
as the Moon Appears from the Earth, Interesting 
New Research on an Old Subject 

By HENRY NORRIS RUSSELL, Ph.D. 

Chmirman of tha Departmant of Aatronomy and! Dfraotor of tho Obaarvaiory at Priru^^n Untvaraiiy 
Raaaarch Aaaociata of tha Mount Wtlaon Obaarvaiory of tha Carnagia Institution oi Waahingtoxi 


W ITH BO many observatories 
scattered over the world, 
and so many astronomers at 
work in them, it might be 
imagined that everything which can 
be seen directly with the eye had long 
ago been observed to the * ‘saturation 
point/' It is true that much of the 
work of the present is done with power- 
ful instruments upon bodies quite in- 
visible to the naked eye, but now and 
again some good piece of work is done 
with small instruments upon familiar 
objects. 

An excellent instance comes from 
the Observatory of Strasbourg where 
a young French astronomer named 
Dan j on has been doing photometric 
work of notable interest. Much of 
this has been accomplished with a new 
instrument of his own invention which 
he calls the “cat's eye photometer." 
In this ingenious device the light of 
one star, coming through the main part 
of the objective of a telescope, is com- 
pared with that of a brighter star 
which has passed through a small 
square of adjustable size (the “cat's 
eye"), and then by reflection into the 
telescope. By adjusting the size of 
the aperture the two images are made 
to appear equally bright. 

T he first instrument to be con- 
structed had a telescope pnly three 
inches in aperture and two feet long, 
but a long series of observations upon 
Algol showed that it gives results of 
remarkable precision. All the char- 
acteristics of the star's variation, in- 
cluding the small secondary minimum 
due to the eclipse of the faint compan- 
ion by the bright star, are clearly 
shown. 

Having then demonstrated the value 
of his new instrument, Monsieur 
Danjon has applied it to the study of 
something which has been known for 
centuries but has never before been 
aecurately measured. Everybody has 
seen “the old moon in the new moon's 
arms." When the crescent, whether 
wa.xing or waning, is visible in a clear, 
dark sky, the outline of the rest of the 
moon's disk is clearly perceptible. 
With a field glass (or with the naked 
eye under the best conditions) the 
familiar dark spots may even be seen 
upon the faintly lighted surface. Al- 
most everyone knows, too, that the 
faint Illumination arises from sun- 


light reflected by the earth to the 
moon- “earth light" on the moon — 
exactly similar in nature to moonlight 
on the earth but brighter. When the 
bright sunlit crescent is there, the 
“earth shine" is easy to see, but for 
a half moon it is barely visible. There 
are two reasons for this: the half moon 
is brighter, and its light drowns the 
earth shine out; and at the same time 
an observer on the moon would see 
only a “half earth" instead of a nearly 
full earth, and the earth shine would 
obviously be fainter. 

From measures of the brightness 
of the earth shine it should be possible 
to determine how much light the earth 
reflects, and also how the amount of 
reflected light falls off with changes in 
the earth's phase. But although the 
earth shine is easy enough to see, it 
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is very difficult to measure. It is faint 
and badly mixed up with the light of 
the sky — that is, with ordinary moon- 
light scattered by the earth's atmos- 
phere. Moreover, the moon's surface 
is spotted and of very irregular bright- 
ness. 

Several observers have attacked the 
problem, the finrt; being the late Pro- 
fessor F. W. Very. Their results 
agree in showing that the earth re- 
flected about half the light which fell 


upon it, but were not precise enough 
to show the changes with phase. 
Monsieur Danjon proceeds by com- 
paring the earth shine as received 
directly with his three-inch telescope 
with an image of the bright part of the 
moon cut down by his “cat's eye" 
and further weakened by reflection 
from unsilvered glass surfaces; and 
his results are of quite a different order 
of accuracy than anything which has 
preceded them. Since the images of 
the bright moon and the earth shine 
are visible in the same field and on the 
same background, the troublesome 
correction for the latter is almost 
abolished; and since the whole surface 
of the moon is in sight it is pcssible to 
make allowances and to compare the 
average brightness of the sunlit and 
earthlit portions. 

M easures on more than 50 
nights show very clearly that 
the earth shine wanes rapidly as the 
moon waxes. When the moon is a 
thin crescent about 80 degrees from 
the sun (see sketch, upper position) 
the earth shine is about one thousandth 
as bright as an equally large portion 
of the sunlit crescent; at the half 
moon (second position, in sketch) it is 
less than one ten-thousandth as 
bright; and when the moon is 120 
degrees from the sun (third position, 
in sketch) the earth shine has sunk to 
one forty-thousandth of the bright- 
ness of the rest of the disk and can be 
followed no longer. 

To find from t^ese measures what is 
the real brightness of the earth shine 
falling on the moon takes a bit of 
calculation. The average brightness 
Of the sunlit part of the earth's sur*^ 
face is not always the same, but falls 
off rapidly from, the full phaOe (when 
it is greatest) toward the quarters. 
This happens partly because the 
sun's rays strike it more obliquelyf but 
stiU more because the moon's surface 
is very rough. At the time of full 
moon every mountain, and for that 
matter every loose rode, hides its 
own shadow from us. But ss the 
moon departs from the full the shadows 
come out more and more. The 
aversge apparent brightness of the 
visible surface is thus reduced at the 
half moon to only one fifth of that of 
the full moon; while for the qrescent 80 
degrees from the sun the bri^^tness Is 
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APPARENl' VERSUS REAL BRIGHTNESS OF EARTH SHINE 

The epperant brifhtnpfw of earth shin© on the moon is not a measure of the amount of 
light impmijpnfl: on It's surface, the former takes account of the amount of light reflected 
back to the instrument or eye on the earth; the latter only of the light received on the moon 


only ono twenty-fifth of that which 
would be shown by a “shaving'" of the 
full moon of the same apparent width. 

This effect is remarkably great and 
it has long been realized that it shows 
that the moon's surface must be ex- 
ceedingly rough. The shadows of the 
visible mountains would suffice to 
account for but a small part of the ob- 
served change, and it is probable that 
the greater part of the moon's surface 
is either covered with loose material 
like the rock piles at the foot of a 
cliff or is tumultuously rough like the 
hardened surface of a lava flow. Both 
of these hypotheses are obviously con- 
sistent with what we know otherwise 
about the lunar surface. 

Making allowance for this, Danjon 
calculates the ratio of the brightness of 
the earth shine to that of the full 
moon, which is obviously the ratio 
of the brightness of sunlight and earth 
light as seen by an observer on the 
moon*8 surface. When the moon is 30 
degrees from the sun the earth, which 
would then show almost the full phase 
to a lunar observer, lights up the 
moon's dark surface about one sixteen- 
thousandth as strongly as the sun does. 

AT the half moon and half earth 
JljL this fraction has decreased to 
one sixty-thousandth, while the terres- 
trial crescent, when reduced to half 
the width of the half phase, would give 
but one one-hundred and twenty 
thousandth of the sun’s light. From 
a plot of these data a reasonably safe 
extrapolation can be made over the 
relatively short interval back to the 
full earth, which is thus found for a 
lunar observer to be one ten-thousandth 
as bright as the sun. This is more than 
40 times as bright as the moon ap- 
pears to us at the same distance. The 
earth is of course much bigger, but this 
would account for only a fourteen-fold 
difference. The excess indicates that 
the earth's surface is a much better 
reflector of light than the moon’s. 

Qualitatively this was certain in 
advance of any measures, for the earth 
is largely covered with clouds; and 
even when it is not, its atmosphere 
would reflect about as much light up- 
ward into space as it sends down to the 
surface to form the blue sky. Com- 
pared with these the light reflected 
from the land and water surface is 
doubtless of minor amount but the 
moon has no atmosphere and a sur- 
face of bare rocks. A difference in the 
observed direction was to be expected 
and the observed amount, which 
makes the earth as a whole three times 
higher in reflecting power than the 
moon, is also reasonable. 

One might expect, too, that the earth 
light would be bluer than the moon- 
light, or even than sunlight; since 
clouds are white and the sky is blue. 
Danjon has tested this by making 
observations on expecially fine nights 


through red and green color screens. 
Four evenings' work agreed closely in 
showing that, observed in green light, 
the earth shine is one third brighter 
compared with the crescent than when 
seeing with red light. Observations 
in blue light, which would have doubt- 
less shown a stiU greater difference, are 
not practicable owing to the faintness 
of the earth shine. 

Between the full phase and the half 
phase the light reflected by the earth 
drops to one sixth of its value, as 
against one tenth for the moon. It 
follows that the surface of the earth 
is no^ as rough as the moon's. This 
was again to be expected; at first sight, 
indeed, one might have anticipated a 
still greater discrepancy in the two 
cases. 

The light of the blue sky and that 
reflected from smooth layers of cloud 
or fog might be expected to show a 
smaller loss at half phase. Very 
vivid memories of cloud surfaces seen 
from below from an airplane suggest 
to the writer that the roughness of the 
earth's reflecting surface is mainly 
that of the tumbled upper face of the 
broken clouds, and clouds act as effi- 
cient reflectors. 

To determine the albedo of the 
earth (that is the fraction of all the 
sunlight falling upon it which is re- 
flected away again) it is necessary to 


take an average for all phases. The 
result comes out to be 29 percent, 
which is smaller than has previously 
been calculated from the known 
cloudiness of the earth. The exact 
value of this figure depends on the 
precision of the large corrections 
which have to be made for the action 
of the devices which have to be adopted 
in the photometer to weaken the direct 
image of the crescent so as to make it 
comparable with the earth shine; but 
Danjon's value is nevertheless very 
much better than any previous de- 
terminations by observation. 

It may finally be remarked that the 
moon at the time of a total solar 
eclipse is illuminated by a full earth, 
the loss ov^ing to the moon's shadow 
on the latter being small. It should 
therefore hr somewhat brighter than 
the eartll shine is at any other time. 
Danjon's? dp^a make its stellar mag- 
nitude minus 2.6, more than twice as 
bright as Sirius and brighter than 
Jupiter. During an eclipse, of course, 
the moon is seen against the back- 
ground of the corona, which is many 
thousand times brighter than this, and 
it therefore looks black. It might be 
interesting, however, when the moon 
is thin to compare the earth shine 
directly wdth an out-of-focus image of 
a bright star that looks to be about the 
same size. 
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The Ultra-Violet From the Sah 

A Ridiculously Small Quantity of Ozone in the Atmosphere 
Controls the Amount of Ukra-Violet Which 
Reaches the Earth*s Surface 

By RICHARD RUEDY, D. Sc. 

fhyttout 


S UNLIGHT, when it is passing the first morning hours, the spectrum mosphere above, and what ultra-violet 
through a wedge of glass, gives extends farther and farther into the light reaches them from the sun and 
the well-known rainbow colors - invisible region. is reflected horizontally gets through, 

a band of red, yellow, green, blue, As the sun sets, the reverse change There must then exist a substance 
and violet. That is as far as the eye takes place, the dark bands, which higher up in the atmosphere to ac- 
sees it. But there are other ''colors,'* were scarcely noticeable at noon, be- count for the stopping of the far end 
invisible to the eye, at both ends of the come sharper and sharper and cut off of the spectrum, 
band or spectrum. If upon a screen, more and more of the ultra-violet light. It Is even possible to determine the 
we should mark off the point where the The light from the sun has at that altitude of the absorbing layer, be- 
violet ends, and photograph the spec- hour and after sunrise a much longer cause the surface of the earth is curved, 
trum, the plate would show an exten- path to travel through the atmosphere As Figure 2 shows, if a bank of more 
sion beyond the violet, because the than at noon, and if the air were not or less opaque material is assumed to 
plate or film is sensitive to a greater quite transparent to ultra-violet radia- be at different altitudes, the path of 
range of "colors" than the eye. tion, it would be easy to understand the sun’s rays will vary in aU of them 

why the ultra-violet is weakened in with the height of the sun. Around 

■ the evening and in the morning. noon, the variation is nearly the same 

An accurate study riiows, hoy^vqrrfWj^ether the bank is at 0 or 50 or 100 
that the xiltra-violet which readies u^xx^les above the earth’s surface. The 
varies often from day to day, fowtl&jj^|ihth depends only upon the direction 
same position of the sun, and sonifiif^m which the sun But to- 

times from hour to hour. Air alq£j wards evening, the psth will become 
could not cause such a variati^ ^he longer t!l8^ lower the altitude of the 
Aaamatterof fact, ai^is,lrai|P^iV>^ .^yer. ^ 
to these radiations at the'"end^’«of' tlie | 

spectrum and lets them pass freely. "DY studying how fast the ultra- 
Beams of ultra-violet from a carbon X) violet gets dimmer in the evening 
arc are often sent over distances at the and morning hours, it is possible, as 
surface of the earth where they have Professor Fabry has pointed out, to 
to pass across more air than woiild And by trial or by cjfilculation which 
correspond to the entire height of the altitude Wilt amount best for the ob- 
atmosphere, and afterwards they are served intensity change. Up to the 
not much weaker than those of other present moment such measurements 
colors. The snow-clad mountain tops have only beep made in three places: 
are visible over large distances, send- in MontpeUer^ southern France (1926); 
ing the sun’s light through a mass of in Aroea, Switzerland; and at Toronto 



air many times thicker than the 


j27). In all three places the average 


SPECTRUM OF SUN 

Figure 1: SpectroKramt made at equal 
intervals dunns last hour before aunset 
(note apace), and early after sunriae the 
next morning. Here, as on page 84, the 
abort wavelengths are shown at the right 

The sun’s spectrum is not quite uni- 
form and its end is not quite sharp, at 
least not when produced by a good 
wedge or prism of glass, or better, of 
quartz. (See Figtire 1). There are dark 
and bright bands in the ultra-violet 
region, and the extent and darkness 
[)f the bands change with the hours of 







the day. Nor is the end of the spec- EFFECT OF THE ALTITIIDE OF THE 02SONB 

trum always at the same point. As FtgunS: Tii*io««rtAel«]rerthanMtoriitii.vMtetiaiilalesttk«f 

the sun rises higmer and higher during from noon to oveniag. This determ^tlon the attitude of the sbiKtrhhig 
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Figure S: la Marseilles, southern France, it proved possible to make spectroscopic deter> 
minations on almost every d^ of the year. Similar variations have been observed at 
Mount Wilson Observatory, California. The osone '*buma away'' as summer advances 


of the Uyer was found to be 
in neigy)oriiood of 40 kilomotem 
(25 lOtfoa)* At thst altitude the 
pressure la low, not much more than 
1/1000 of the prOBBure at the earth’s 
surfaoe. 

At auch an altitude there might 
exist a SAS lighter than oxygen and 
nitrogen. This, however, proved not 
to be the case. Ealeigh and Fowler, 
experimenting some time ago with 
ozone^ found that the same dark bands 
appear as in the sun’s spectrum, if the 
ultra-violet light from an arc is sent 
through a mixture of ozone and oxygen. 

Now ozone is a gas heavier than air; 
it is a form of concentrated oxygen, 
”160 percent oxygen,” so to speak. 
It is a peculiar substance, only quite 
recenliy obtained in a pure form, ex- 
plosive when concentrated, of dark 
blue-black color when liquefied and 
transformed back to ordinary oxygen 
when dowly heated. Its occurrence 
m the high atmosphere explains not 
only the dark bands in the ultra-violet 
spectrum, it accounts also for the 
abrupt end of the sun’s spectrum. 

C ERTAINLY the sun itself sends 
out more ultra-violet light and a 
much longer colorband than we ob- 
serve on earth; but the ozone, as if it 
were a piece of metal, screens off the 
farther end. We may meastu-e how 
much ultra-violet is absorbed by a 
layer of ozone of one or two or five 
millimeter thickness, and by studying 
the bright and the oark bands in the 
spectrum (Figure 1), we may compare 
this with the amount that the atmos- 
phere absorbs. The result is that there 
must be, at about 40 kilometers (25 


miles) altitude, a layer of ozone equiva- 
lent to three millimeters or one eighth 
of an inch at atmospheric pressure. 
This is a small amount, and ozone is 
one of the rarest gases of the atmos- 
phere. 

The number of waves of ultra-violet 
lir^t^from the sun which the atmos- 
phere 1^ through*^ is comparatively 
Bmall--“ldl« than 1 percent of the whole 
enerfqr — 'but these waves at the end of 
the 'fcectrum are in many respects 
more/rowerful than the visible ones. 

^ raysiqnder which wounds 

begitSKolnflk, pale weeks to color. Or, 
as an English farmer has recently put 
it, ”They are the rays which bring 
higher market prices for pigs.” Even 
if it were only for the amount of heat 


which the earth loses by the absorp- 
tion of these rays in the atmosphere 
they would represent a sum of almost 
1,000,000 dollars per second. No 
wonder therefore that in the last few 
years accurate measurements on the 
ozone bands have been made, and in 
some places the quantity of ozone (or 
of ultra-violet) had been followed from 
day to day. 

The ultra-violet spectrum has been 
and is being studied in Arosa, Switzer- 
land, at the expense of this famous 
mountain resort; in the Meteorological 
Department of Oxford University, 
England; at the University of Mont- 
pelier, Prance, where the sky is very 
clear, and many other localities. Other 
places carry out some work on the 
total absorption of ultra-violet only. 
The first years of study have already 
given some interesting results. In all 
the places situated in the northern 
hemisphere there is a marked variation 
in the course of the year of the amount 
of ozone present. 'I^e thickness of the 
layer is highest In the beginning of 
spring and decreases during the sum^f 
mer months, (Figure 8). 

T oward autumn the atmosphere 
becomes clearer for the ultra-violet. 
Probably, as the summer heat in- 
creases, the ozone begins to decompose 
faster than it is formed, as heat has 
been found to be detrimental to its 
existence. Another feature is that the 
altitude varils in the course of the year. 

Finally, t^ amount of ultra-violet 
varies from pace to place, a maximum 
having been found in Egypt. It will 
be necessary, however, to make further 
observations and it is greatly to be de- 
sired that more stations fi^ould col- 
laborate in different parts of the globe. 
In Toronto, where I have made a series 
of observations, the winter months are 
too cloudy for useful observations. 

How is ozone formed in the atmos- 
phere? In the laboratory ozone may be 



DISmmUTlOH W IPRGY IN SUN’S UtTRA-VIOLET 

Figure 1: Hsifkt stxwe ««rth is shown on horisontal soslo. Vortlosi scale gives wave- 
IsQtthsln Attfstrsm units (A.U.) in the tStra-violet. Wavelengths Mow 2960 A.U. issue 
the stm but do not re^h the irohnd level as longer ones do^ AtdSOOAU theultra- 
viOlet ends and the visible spectrum begins. The distance from left side to the curve rep- 
cteents relpUve amount of energy which the sun emits at the wavelength chosen The en- 
m fifUiV shows effect of ultra-Wolet upon the atmosphere, and is wpw detsUed study 
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SHOWING HOW OZONE CUTS OFF THE SHORT ULTRA-VIOLET 


These two spectrograms of an electric arc were taken through a quartz pnsm, as glass 
would exclude the shorter wavelengths of the ultra-violet In the lower one wavelengths 
as short as 2200 Angstrom units— much shorter than any in sunlight— are indicated. In 
the upper one ozone was introduced It cut off the majority of the shorter wavelengths 


prepared in very different ^vays, Ozone 
is formed when an electric discharge 
is sent through oxygen, and is used in 
this way for the sterilization of drinking 
water. In the atmosphere we have 
discharges in the form of the Northern 

|?y y ^ ^ 




UNKNOWN DARK BANDS 

Spectrograms of light reflected from the 
planets (top to bottom, moon, Jupiter, 
Saturn, Mars, Neptune) made at Lowell 
Observatory by Sliphcr. The moon's is 
simply reflected sunlight, as the moon has 
no atmosphere. The minor planets give a 
similar sjiertrum, but the other planets 
hold back narrow bands of light, par- 
ticularly in the infra-red (off the scale to 
right) and in the visible spectrum (7700 to 
3900 A U ) The only substance known 
which shows the same absorption in the 
visible sriectrum is ozoni Note absorp- 
tion bands near 5400, 5750, 6100, 6200 

Lights, causing irregular variations, 
but it is not known how far their in- 
fluence extends toward the south. 
Ozone is also formed when ultra-violet 
light from a mercury arc or from a 
spark is sent through oxygen, and part 
of the action of the ultra-violet may 
actually be due to ozone. In the high 
atmosphere there is available the ultra- 
violet radiation from the sun. Al- 
though its energy is small, less than 1 
percent of the total solar energy 
stream, this limited part of the solar 
spectrum brings about more effects in 
the atmosphere than perhaps the 
whole remaining portion, (Figure 4). 

The farthest end of the spectrum 
ionizes the air, that is, breaks up 
the air into positively or negatively 
charged particles. A conducting layer 
is formed which reflects and bends 
radio waves. The next portion of light 
waves breaks up the oxygen, or better, 
breaks up one part of the ordinary 
molecular oxygen into two parts of 


atomic and more active oxygen, some 
of it being perhaps phosphorescent or 
made phosphorescent by the ultra- 
violet light. This region, extending 
from about 50 miles altitude to 120 
miles or more, sends out a faint green 
light during the night. Not before 
1925 was the same kind of light pro- 
duced on earth (see ‘‘The Mystery of 
the Green Line,** Mclennan, SriEN- 
TiFir American, January, 1929), and 
in 1927 I was able to show that this 
peculiar light was a quite unusual 
“forbidden** ray, which can be sent 
out when chemical reactions take place 
in a diluted gas. 

Toward the lower altitudes of 80 
and 40 miles, oxygen atoms become 
scarce, and when they come in close 
contact with the oxygen molecules, 
ozone or 0?, really an oxygen triplet, 
may be formed. The total number of 
ultra-violet waves which are able to 


split up the molecular oxygen is 
limited, so that a measurable increase 
or decrease in ozone requires a fairly 
long time. It would take a day to 
double the amount of ozone in the air. 

The ozone bank at 80 miles altitude 
absorbs a considerable portion of ultra- 
violet (Figure 4), especially that part 
of it beyond the spectrum of natural 
sunlight which has proved injurious 
to our body and harmful to the life of 
plants. Its only action is now to heat 
up the ozone which keeps it back. Thus 
a warm layer of air is formed high up in 
the atmosphere, which helps to sup- 
port the heavier ozone molecules. 
Thus we find that the dark and bright 
bands in the sun*s ultra-violet are the 
same as those observed with ozone in 
the laboratory. If the temperature of 
the ozone layer were to become very 
low, the bands would be much nar- 
rower. The smallest portion of the 
powerful ultra-violet radiation pene- 
trates down to the earth to our greatest 
benefit. 

O N the moon or on planets which 
lack oxygen, the surface is ex- 
posed to the entire ultra-violet, even 
to the harmful short rays which exert 
their destructive action freely. On 
the major planets, on the other hand, 
where oxygen and water seem abun- 
dant, ozone will again be formed, and 
as the temperature is low enough it 
will perhaps even condense. The 
spectra of these planets have new dark 
bands in the green, in regions where the 
visible ozone absorption is strongest. 
The significance of this is evident. 



Courtly of Jattrtkiil of Afrimliuroi lUw .rul (WiMthingtoo DC) 

CAN ULTRA-VIOLET RAYS DESTROY DISEASE GERMS IN OUR BODIES? 
This experirnemt demonstratea th© extmmoly low penetrative power of ultra-violet ray 


ihia expenmemt uemonstratea the extremely low penetrative power ot ultra-violet rays. 
At left 18 a dish containing m visible cultures of microscopic fungi that attack citrus fruits. 
Over the dish a strip of metal and a piece of glass have been laia and the whole exposed to 
strong ultra-violet rays from a special lamp. Then the dish was put away for tfee mvisibls 
cultures to multiply and become visible, Three days later we have the picture at the right* 
The metal strip obvioualy protected the cultures for they are now thriving and visible 
where It was. The thin glass shut off the destructive ultra-violet rays about as well as the 
metal. Elsewhere there are occasional patches of cultures which were not Idlled, merely 
because the tiny spores were able to screen off the spores lying beneath them — so non- 
penetrative ate the ultra-violet rays. From research performed by Harry R. Fulton 
(Bureau of Plant Industry) and W W. Coblentz (Bureau of Standards). If ultra-violet 
rays are stopped by a tiny spore, or even a bacterium, what becomes of claims that certain 
ultra-violet lamps can ‘ destroy disease germs'* within the body, merely because ultra- 
violet rays do destroy germs — ii they strike them? It is true, a patient's blood may acquire 
added power to kill germs, as a rosuft of effects picked up by it from the skin after exposure 
to ultra-violet rays, but this power may actually be reduced to leas than normal by over- 
exposure. Ulus the correct exposure for each patient is a difficult matter for the specialist 
to arrive at — not to speak of the layman, (This illustration is inserted by the editor.) 
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fHimps Disclose Lake Nemi’s Secrets 



EMPTYING A LAKE 


This !h a proposition even though 
the beautiful crater lake ia only 3^ 
n^es in circumference. It ia 110 feet de^ 




THE INTAKE PIPES 

Huge centrifugal pumps are slowly but 
sur^y reducing the level of Lake Nemi 

N ineteen miles southeast of 
Rome, higfh in the Alban Moun- 
tains, are lakes Albano and Nemi, each 
drained by ancient Roman tunnels. 
They are constantly referred to by 
classical authors. Lake Nemi was 
called the '"Mirror of Diana."' This 
gorgeous little lake is best known as a 
retreat for the altogether disreputable 
Emperor Caligula who caused mag- 
nificent galleys to be floated near 
the shore. Lake Nemi is now being 
drained by electrically-driven centrifu- 
gal pumps and the bottom will soon be 
disclosed. This is the most romantic 
archeological adventure in the annals 
of this repository of ancient treasures, 

< MAP OF THE ALBAN LAKES 

BQgh up in the Alban Mowtainn are lakes 
Albano and Nemi, notw clsasical sites 



POLICEMEN OF THE LAKE 

These soldiers are keeping the curious 
spectators from coming too close to the 
bank where important finds are imminent 







BRONZE LION HEAD 


If this was brought up by a diver, what 
will the harvest be when the lake is 
drained and the galleys exposed to view? 
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It Is Safe to Hy 

High Safety Factors in Construction, and Efficient Personnel, 
Contribute Materially to Aviation Advancement 

By LADY MARY HEATH 


r IFE has become such a rush — 
there is so much to be done 
j and crowded into each day’s 
24 hours — that we have be- 
come a nation of headline readers. 
Herein lies a tragedy. We see a head- 
line, ‘’Another Air Crash,” and instead 
of reading through the story, we in- 
stantly put the accident at the door of 
general aviation. We fail to realize 
that accidents most often occur in 
experimental flights, in stunt flights, 
or perhaps because some carefree pilot 
has been practicing the arts of war- 
fare in a high-powered machine. Even 
in the military service, where one 
would expect most of the flying acci- 
dents, they are getting fewer and fewer. 
For example, there have been one third 
leas army accidents in the past year 
than during the two previous years. 

T here are three main factors in 
aviation today; ease, economy, 
and safety. The ease of flying is 
shown by the wonderful record of the 
British light airplane clubs which 
graduate hundreds of pilots, men and 
women, with an insured minimum of 
10 hours instruction. In the first half 
of 1928, these pilots made 45,000 
flights without injury to anyone. On 
all of these flights, the machine, the 
instructor, and everybody who was on 
the ground over which these airplanes 
flew, were covered by insurance. 

Considering the economy of flying, 
we find that, because no permanent 
roadway has to be put down, such as 
for motor cars or train traffic, the long- 
distance airline has to support only 
the cost of operation of its terminal 


airport. For any distance greater than 
600 miles, which takes about five 
hours to fly, we find air transport the 
cheapest as well as the least tiring 
method of traveling, or of sending 
one’s most valuable freight or mail. It 
will come as a surprise to most people 
to learn that the insurance rate for 
that most precious commodity, gold, 
is one third less by air than it is by 
what we call “surface transport.” But 
this speed, comfort, and pleasure, are 
useless unless can make flying safe 
for everybody. 

F ar more so than in Europe, the 
American continent is going to 
develop its airlines. The Stout Air 
Lines claim to be the possessors of the 
lowest insurance premium per pas- 
senger-mile, of any airline in the world, 
although the amounts offered in case 
of injury are by no means the smallest. 

When an airplane is doing what it is 
built to do — flying- there are four 
things to be looked after, if we are to 
make the word aviation synonymous 
with safety; these are the machine, 
the engine, the pilot, and the pas- 
sengers. The same reasoning applies 
equally to the tiny two-seater, and the 
great four-engine airliner. 

First of all, we want an airplane 
that is absolutely sound in all respects. 
Its flying qualities and its construction 
must be good. How it behaves in the 
air depends on the designer long before 
the ship ever comes out on the flying 
field. 

The well designed airplane will 
practically fly itself. Madame Flor- 
man, of a famous Swedish construc- 


tion company, and herself a pilot, told 
me the other day of a tour she took 
around Europe with her husband and 
three friends. In good weather they 
would set their big Junkers on its 
course and on even keel. Then they 
would make up a foursome of bridge 
in the cabin, leaving only one person 
in the pilot’s cockpit to watch for any 
alteration of drift or possible changes 
in external or internal conditions. 

But all fl 3 dng is not fair-weather 
flying. Passengers are not taken on the 
airlines if the weather conditions are 
such that flying will be dangerous or 
uncomfortable. The ambition of all 
those in the industry is to make people 
want to fly again. Nevertheless, on a 
long flight, bad conditions sometimes 
arise, and the machine must be so air- 
worthy that it will weather any storm 
that may occur. 

On the airlines in Great Britain, the 
government insists that machines have 
a minimum factor of safety of seven, 
which means that the machine must be 
seven times as strong as it need be to 
meet normal conditions. Commerical 
machines need not be thrown about 
like fighting ships of the army and 
navy, but when I say that the fast 
loop, one of the most common maneu- 
vers, uses the factor of safety only 
up to three, you will realize what a 
huge margin of safety a factor of seven 
gives. 

A S a pilot of little sport planes, I 
have often grumbled at the high 
price of my mount. But when I have 
struck bad weather over the Alps, or 
in tearing, sand-bearing storms in the 



MULTI-ENGINED FOR SAFETY 

Large airplanes, carrying a crew and passengen, are usually equipped 
with two or three engines. They can fly with any one engine stopped 
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d6«6t^ of Africa, and hava bi^n to8$ad 
Bimk iikfi a feather until my body mm 
hruhied and blue from bemg thrown 
from side to side of my cockpit, I 
hav# thanked the ^^ppweie that W[ 
for makiiik me pay extra fbr that large 
fiustbr of safety* 

It is a wonderful experience to go 
through one of the best American air- 
plane factori^ which produce machines 
that have a factor of safety as high as 
10, and to see all the materials checked 
and ekaxpiued before they are made 
into the different parts. Then one 
sees each tiny part checked and 
stamped before the plane is assembled. 
Another examination is given before 
the test pilot steps into the machine. 

There are various devices which are 
being attached to ordinary machines 
to make thOm secure and more reliable. 
The most interesting of these today is 
the Handley-'Page automatic slot. 

T his contrivance saves the ma- 
chine from the spinning nose dive 
that has so often ended fatally. The 
slot is a very simple thing, structurally. 



They are shown here In the cockpits of de la Oierva’a *'6ying windmill/’ or Autogyro. Ships 
of this type, when perfected, may contribute in great measure to increased aviation safety 


It is composed of a strip of metal along 
the front edge of the wings, fitting 
snugly to the curve. When the ma- 
chine slows up too much, owing to 
any cause — usually an error of judg- 
ment of the pilot — this strip of metal 
automatically swings out on its hinges, 
and the slot between it and the wing 
re-creates over the surface of the wing 
the flow of air that keeps the ship 
balanced and controllable. Then if 


minimum fiyixxg speed is approached 
and reminds the pilot that by some 
means or another he must gain more 
speed to keep his ship afloat in the 
ocean of the air. 

Another interesting invention from 
the point of view of safety is the La 
Cierva Autogyro, in which four freely 
rotating blades, constituting a giant 
horizontal windmill, act as a sub- 


but when I fly as a passenger I prefer 
to have the added assurance that the 
pilot is so fine that he will not need 
any of them. 

To add to the safety of the machine, 
external fittings are very often added. 
One notices the familiar fire ex- 
tinguisher, although it is practically 
never needed. And the parachute, al- 
though its presence is consoling, is 


the airplane does come down, it de- stitute for the conventional fixed wings, seldom needed on the big commercial 
scends on an even keel like an elevator, The Autogyro can land on a very steep airlines. Its chief function is for the 


instead of diving downwards with great path, very slowly, and stops within test pilot, that brave man who must 
discomfort and probably danger to some 50 feet after landing. It has con- take up a new airplane every day or 
those inside. siderable promise as a machine for the two to find out what it will do under 


Another device for avoiding the private owner. 

“stall" is the Bramson anti-stall gear. I have had the pleasure of flying 
This merely jerks the control lever of with these three devices which attack 
the airplane sharply whenever the problems of flight in different ways ; 



all circumstances of normal and ab- 
normal flight. 

S OME of the airlines refuse to carry 
parachutes because they might 
remind the passengers of danger. But 
who is perturbed by the life boats 
which stand on the top deck of every 
ocean going liner? 

No matter how perfectly any piece 
of mechanism is made it is subject 
to wear and tear. For this reason a 
most elaborate system of ground 
examination is necessary for the safety 
of passengers. Every day a qualified 
mechanic goes over the ship in detail 
and signs | report. Then an engine 
man does same thing for the en- 
gine. The|i>iiot must then take the 
machine intl> the air to test it and when 
he comes, down, must countersign 
the report before a single fare-paying 
passenger is taken up. Once a year 
each airplane is taken apart, and even 
the most minute parts are examined 
and replaced if worn. The same care 
is given the engine but the examina- 
tions are more frequent. The engine 
receives “top overhaul" after every 
150 hpurs in the air and a complete 
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GREAT EXCITEMENT 


This group is composed of students of Shelboume Sthool. DorMt, England, who turned out 
to meet Lady Heath when she landed on their play field to delivtj’ a lecture on aviation 


overhaul after every 300 hours of 
flying. — 

The reliability of the engine itself 
is in the hands of the big engine con- 
struction companies. The engines 
that carried the dozens of machines 
through the National Air Races last 
year, were guarded by well-designed 
cowling for protection from the wear- 
ing sands of the desert, or the insidious 
water vapor of humid patches of the 
atmosphere. When we think of those 
gallant engines that took Lindbergh, 
Miss Earhart, Chamberlin, Koehl and 
his companions, Alcock and Brown, 
and Reed, across the hungry stretches 
of the Atlantic, we realize that engine 
reliability is assured. 

W HEN Great Britain, at my re- 
quest, asked that the inter- 
national law be changed to permit 
women to have commercial flying 
licenses, they wanted to set a stand- 
ard of feminine efliciency. We brought 
half a dozen of our women Olympic 
athletes to our medical board for care- 
ful examination. It is the same with 
the male pilots. Olympic standards 
are used as the basis of selection of 
every air-mail pilot and every pilot 
who has the lives of passengers in his 
hands. 

The preliminary examination takes 
hours and hours; sight, hearing, sen- 
sitivity, health, habits — everything is 
taken into consideration, even one’s 
family history '‘unto the third or 
fourth generation.” Even that is not 
enough. The pilot must come back 
every six months to have his license 
renewed, so that it y,\\\ be known if 
he has fallen from the high standard. 

Besides his (or her) fine physique, the 
commercial air-transport pilot must 
have a veritable encyclopedia of 
knowledge to fall back on if anything 
should go wrong. He will not get hi 
license until he knows enough about 


meteorology to be a weather prophet, 
and he must know nearly as much 
about the machine and the engine 
as the constructors do. He must 
have learned all the laws of naviga- 
tion and the etiquette of the air and 
must already have a long record of 
safe flying before the insurance com- 
panies will permit the airlines to em- 
ploy him. 

There are several other factors 
which should be considered. It is a 
waste of time and money to build the 
most beautiful machines in the world 
unless we have good landing fields. 
The split axle of the modern machine, 
which will not trip over any obstacle, 
is useless if the landing surface is so 
bad that a wheel will catch and stick 
in a rut. It is imperative that we 
have many landing fields with good 
surfaces. Foot brakes to stop planes 
in a short distance are now supplied 


on moat machines; but larg? surfaces, 
at least 1000 yards In every direction, 
are needed to keep up the high Stan- 
dard of safety we are attaining. 

T here should be landing grounds 
between big flying fields. To my 
mind, the most wonderful system of air 
lines in the world is that which is 
operating quietly, unobtrusively, and 
without accidents, year after year, in 
the Belgian Congo, traversing thou- 
sands of miles of jungles, lakes, and 
mountains. They have built emer- 
gency landing fields every 20 miles. 
Admittedly, this is expensive, but to 
save one human life should justify the 
expenditure of millions of dollars. 

The air- mail pilots of America have 
a v;onderful system of light and radio 
beacons to guide them at night and 
through all kinds of weather. The 
night-flying passenger services of other 
countries have these too. Thou- 
sands of scientists are working on such 
problems as fog dispersion, fog-piercing 
lights, and directional wireless. 

Excellent maps have been especially 
prepared to show the pilot, at a glance, 
the salient topographical features of 
the locality over which he is flying. 
Back of this map service there is a 
continental and world-wide weather 
bureau, giving out reports for the 
guidance of every pilot, amateur or 
professional, as he goes into the air. 

Today, America leads in aviation, 
and to keep that lead, all her citizens 
must work together for the good of the 
great industry that has grown out of 
the successful experience of two of her 
sons 25 years ago. America must 
help international aviation, too, for 
she has given something to the world 
that is greater than national su- 
premacy in aviation — an industry 
which is making for a happier, a more 
peaceful, and a safer world. 



DANGEROUS FLYING (COUNTRY 


Aviation trsfBc over the Alps requires a complete weather reporting service. This has 
been perfected by the Austrian, Swiss, and Italian governments to such an extent that 
tbeir airway llnee are said to have a much better record of thaa th^ raUroada 
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WORK ON THE DAM HAS BEGUN 

Workmen’s camp at the damsite As the work progresses and 
wofk on the dam itse!! is started* this camp will grow rapidly 

World’s Highest 
Dam for Irrigation 

W HAT will be the world’s highest dam at the time of its com- 
pletion is being built by the Bureau of Reclamation at a 
point on the Owyhee River in Oregon that was once used as 
a rendezvous by cattle rustlers. Known as the Owyhee 
Dam, it is the principal storage reservoir for the Owyhee reclaination 
project and its impounded waters will be used for the irrigation of 
120,000 acres in Idaho and Oregon, and for the incidental generation 
of electrical power. 

The dam ^11 be of concrete and of combined arch and gravity type; 
405 feet high at its highest point; and will have a total capacity of 
1,120,000 acre-feet. It is particularly significant that, in the planning 
of this dam, extensive geological and engineering investigations pre- 
ceded approval of the site and designs. According to Mr. J. L. 
Savage, of the Bureau, the design of the structure called for the de- 
velopment of a number of features new in dam construction. While spill- 
ways through solid rock around the end of dams are not new, this feature 


THE DAMSITE 

Drawing, with contours, to show dam, 
spillway through rock, and rugged nature 
01 the country where dam is oeing built 

is of special interest in the Owyhee 
Dam. It consists of a 22-foot tunnel, 
concrete lined and 1006 feet long. 
During construction, it will divert the 
river water but later will be connected 
with the vertical intake shaft which 
stands 240 feet high. The top of this 
spillway is a funnel lip on which is to 
be installed a radically new type of ring 
gate, this fatter being a circular spill- 
way continued by a ring gate, 

Proviai(fi has been made in the de- 
sign of the dam for the future installa- 
tion of g power plant to utilize the 
flow of pnor right water, that is, 
water on which rights for irrigation 
purposes are held. Two six-foot con- 
duits are provided, each to be con- 
trolled by a five by six-foot cast iron 
emergency gate operated by oil pres- 
sure. An innovation in dam practice is 
the installation of elevators in the dam 
itself for carrying up supplies and 
heavy repair parts. 





Co\jii*»y ^^0w^limrd 



Onfiutmoui o{ lit* latertM 


CUT THROUGH SOLID ROCK 

The nver diversion tunnel through which the Hver will be di- 
verted during toiistruction and which will be the spillway later 
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THE STUDENTS STAGE A PLAY 

Thia scene shows the opening: of the first act of “The Fan “ T*he scenery, properties, and 
costumes were all made by the students m the drama course, who also act various parts 


8tage-craft cUas furnishes a Uvk be- 
tween these two points of prfietice 
and theory. 

The freshman class in elementary 
stage craft receives one lecture a Week, 
coupled with the crew work in the 
theater, which occupies about t4^ve 
hours. Each show is brought up be- 
fore the class several days before the 
actual work on it commences. Its 
problems are discussed and analysed, 
and often student designs are accepted 
and put into practice. Thus the 
students are prepared to make the 
most of the equipment at hand, know- 
ing that every hinge and corner-block 
has its purpose. 

The lecture course consists of a 
series of 32 talks on stage-craft, 
divided roughly into eight divisions. 
The first few cover construction and 
equipment — the names and uses of 
the different units of settings: fiats, 
drops, platforms, steps, pillars, run- 
ways, arches, and bridges — the posts 


The Stage Goes to School 

All Phases of Stage-craft are Taught in 
New Course in Drama 

By CHESTER M. WALLACE 

Prof^MOt oi Drmmmttc Art, C«rn«4i« Inatitutw of Twshnotoiy 


T he Drama Department of 
the Carnegie Institute of Tech- 
nology is organized on the 
principles of a professional 
repertory company. During eight 
months of school there are fifteen 
regular productions, or about one every 
other week. The average “run'' of a 
show is ten performances. One can 
readily see the high degree of organi- 
zation required, and the skill needed 
by the students, who do all the con- 
struction, painting, lighting, and stage- 


managing on these dramatic produc- 
tions. To make this possible the 
students who do the stage work must 
have a thorough knowledge of the 
principles of production, and of equip- 
ment on hand in applying these 
principles. 

There are two purposes in such 
organization: (1) to put on the 

scheduled shows as professionally 
and efficiently as possible, and (2) 
to instruct the students in the prin- 
ciples and craft of stage work. The 



A PAINT FRAME 

The Btudenta are taught the art of aoene 
painting, a subject not eaaily learned 



Prartically all scenea call for wooden frames. Here the atudenta Every play requires a ndmber of '"prope** or various objeots to 

are being inatructed in the proper manner of making these parte give local color. Each must be carefully designed for proper effect 
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SETTING A SCENE BUILDING AN ARCH 


In the center, two etudents are shown placing an entrance are1t» Everything on the stage moat be so made that it can be erected 

while to the right, two more are installing a "property*' baloonjr quickly and quietly, and as rapidly ''struck" for transportation 


of A stage crew and duties of each man, 
followed by detailed discussions of 
construction and fittings, stresses, car- 
riage of weights in batten frameworks, 
and the means of placing, shifting, 
and storing the various units so as to 
facilitate quick and efficient changes 
of scenery. Next ccme the theories of 
design as applied in stage craft, their 
purposes and their uses. Types of 
permanent and unit sets are dis- 
cussed — changeable pylons and step- 
units, draperies and drops, and the 
advantages and fallacies of each type. 
After thhi come the lectures and dem- 
onstrations of the mixing of scene 
paints for different purposes, use of 
elementary tones in solid and com- 
bined colors and the effect of sev- 
eral of the most commonly used 
tints in lighting on the painted scen- 
ery. Some of the most interesting 
lectures and demonstrations in the 
course are those which deal with light- 
ing, These cover all the different 
types of light-units used on the regu- 
stage of a large theater. 


One of the bugbears of nearly every 
so-called ''technical show*' when pro- 
duced, lies in the making of proper 
off-stage noises. The stage-craft course 
Includes sound effects which fall to the 
average crew man such as chimes, 
bells, hoof-beats, iron and wooden 
gates opened and closed, footsteps, 
thunder, rain, hail, wind, explosions, 
cannonades, and off-stage shots. In 
every production where off-stage noises 
are heard, and there is scarcely a show 
that does not have at least a door-slam 
in it, the crew man assigned to that 
particular task must take his cue 
either from the property or the stage 
manager, often with split-second ac- 
curacy, for an off-etage auto wreck 
coming a second too soon might 
easily wreck the entire play. 

The making of properties is an- 
other item which requires class 
instruction. Curtains, candlesticks, 
flowers, food, all can be, and often 
are "faked" as much from the point 
of economy as desirability. It is 
hard to realize that the luscious 



turkey in the dinner scene of a certain 
play is only pftpier-machfi stuffed with 
sliced apple. The actor who selects a 
piece from a box of candy has to be 
careful to get the one real chocolate 
that is placed there for his benefit, and 
not one of the painted stones which 
fill the rest of the box. 

In addition to, and during these 
lectures, come the lectures and class 



A SECRET ENTRANCE 

Ahove^K play«r passing from back-stage 
throuim a door to the top of a broken 
pillar the stage. Her entrance is 
preceded t>y a flash and amoke which 
conceal! th operation of the door Left* 
The hnal mtct of the set on the stage 


talks on current products in the de- 
partment. The layout of each pro- 
duction is brought before the class 
with floor plans, working drawings, 
and models. The students are taught 
how to read the blueprints and how to 
make them, so that the crew goes into 
the actual building of each show with 
an idea of the purpose and means of 
each i^ece of scenery and effect. 
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WARDROBE MISTRESS 

Wear and tear on costumes is such that the sewing 
machine and prassing iron are always in demand 


Supplementing the fresh- 
man work in stage craft are 
the upper-class options of 
scene painting, lighting, and 
model-making. The stu- 
dent taking scone painting 
is first instructed in the 
mixing of paint, a very 
complex process since un- 
like oils or house paint, 
every bucket of scene paint 
for every different purpose 
is mixed to a different con- 
sistency, the amount of 
glue, base, color, and water 
varying according to use. 

Next the student is taught 
different brush finishes — 
ways of covering space on 
canvas, lumber, or wall 
board to get the most sur- 
face on each for the amount 
of paint used, and the amount of paint 
used to cover a given number of square 
feet of surface. Then one goes on to 
study the various finishes: sponging, 
stippling, cross-hatching and combin- 
ing. Next comes the art of painting to 
imitate stone or wood, followed by 
lessons in graining, paneling, and paint- 
ing high-lights and shadows so as to 
render under given lights the effect 
of relief and form on flat surfaces. 
The final and more advanced step is 
that which leads to the painting of 
foliage (tropical, northern, or temper- 
ate), landscapes (winter or summer), 
cycloramas (sky effects with broken 
colors on a flat surface) and false per- 
spective, to simulate distance and 
depth, which is so often wasted in 
the actual theater of to-day. 

T he course in electricity and light- 
ing begins with a study of electrical 
conductors, open and closed circuits, 
amperage, wattage, and voltage, and 
the reading of measurements of elec- 
tricity. This goes on to the study of 
simple resistance and reactance dim- 
mers, and remote controls. The 


student is taught the use of the switch- 
board and plugging systems. 

From this the student goes into 
simple intensities of light, and night 
and day effects. Then comes the use 
of color mediums, cones and diffusions, 
and the effect of different color filters 
on the range of colors in costumes, 
make-up, and scene paint, lighting for 
mood, character, and movement in 
relation to the play at hand, color con- 
trasts used for illusions of distance, 
height, or depth, and lighting a setting 
and the actor in relation to the setting 
and to his particular needs in ex- 
pression. 

The students in model-making con- 
struct models to scale from the designs 
and working drawings of the plays as 
they go into production. Special in- 
struction is given on materials and 
the use of diminutive perspective. In 
this way each show is first built in 
miniature and special problems of 
lighting and painting are studied out 
on the model before being tried on the 
stage in normal size. 

Freshmen in the Drama Depart- 
ment receive three hours a week in- 


struction in make-up* The men and 
the women are taken separately, since 
the problems encounter^ by each are 
entirely different. Each student re- 
ceives individual instruction and criti- 
cism, and is taught how to make the 
most of his own facial and physical 
peculiarities in the expression of char- 
acter through appearance. The group 
is assigned a different problem every 
week. These problems include old 
age, juvenile. Oriental, negro, stylized, 
and every type of make-up that the 
repertory actor is apt to be required 
to use. 

T hree or four classes every 
semester are spent in the dressing 
and use of wigs and beards, and in 
lectures on the various period styles 
of beards, mustaches, and hair-dress- 
ing, such as Elizabethan, Norman, 
Cavalier, and Victorian modes. Dur- 
ing productions where the freshmen 
are cast as supers, such as courtiers, 
soldiers, crowds, and so on, the indi- 
vidual types and make-ups are worked 
out, and the students are allowed to 
try their make-ups under the various 
colors of lights before ever going on 
stage. When a freshman has com- 
pleted this course, he is ready, as far 
as appearance is concerned, for any of 
the many different parts he will play 
in the three years to follow. No 
regular classes in make-up are given 
after the first year, but the students 
continue to develop skill because of 
the many and varied make-ups they 
are called upon to use in a repertory 
company. 

Among the two hundred and fifty 
plays produced by the department 
during the past 13 years have been 14 
of Shakespeare’s plays and such classics 
as ‘Tphigenia in Tauris,” “The Rivals,” 
“She Stoops to Conquer,” “School for 
Scandal,” and several of the somber 
Ibsen plays. Modem examples have 
not been neglected. About eight 
performances are usually given. 
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Underground Ariieiies for Oil and Gas 

Pipelines Hundreds of Miles in Length Surmount Natural Barriers 
Transporting Fuel to Refineries and Distant Cities 

BylONEYW. HOUGH 


’TE stayed not for brake and 

Ini J he stopped not for stone» he 

1 M ®wam the Eske river where 
ford there was none.*' Ap- 
parently something of the spirit of the 
gallant young Lochinvar inspires the 
modem engineer, who deftly draws a 


The longest of the oil trunk lines ex- 
tends from Twiui to Bayonne, New 
Jersey, a distanee of nearly 1700 miles. 
Many large cities, hundreds of miles 
from the source of isupply, are receiving 
natural gas throuj^ pipelines from 16 
to 24 inches in diameter, and a 1200- 


mile pipeline project now under con- 
struction will provide natural gas from 
the Louisiana fields to Birmingham, 
Atlanta, Chattanooga, and other 
southern cities. 

The mileage of main natural gas 
lines in the United States almost 


straight line between widely sepa- 
rated points on a map of the 
United States and eaUs it the 
right-of-way for a huge pipeline 
to transport oil or natural gas 
from the producing area to a dis- 
tant refinery or city. Over 
mountains, down rocky preci- 
pices, through slimy swamps, 
across rolling prairies, and be- 
neath turbulent mountain 
streams or wide rivers, the pipe- 
line transports its fluid cargo 
without interruption or delay. 

I N the early days of the petro- 
leum industry, teamsters 
transported the * ‘black gold** m 
tank-wagons; now, with the aid 
of powerful pumps, the oil surges 
thmugh huge, black arteries of 
iron or steel, hundreds of miles 
in length. In all of our great oil 
and gas pipeline systems of today, 
we see the 20th Century develop- 
ment of the bamboo pipe used in 
China more than 2000 years ago 
to carry natural gas for lighting. 

More than 80,000 miles of 
main and gathering oil Unes now 
provide a great imderground 
transportation system between 
oil fields in variotjs parts of the 

country and ship teririnals, rail- pipeline trench wm prepared for a 24 -.nch 

way loading racks, and refineries. pipe wnl^ traiuportB natur&l gaa 375 miles 



equals our 81,000 miles of manu- 
factured gas lines. This is partic- 
ularly significant in view of the 
fact that most of the larger nat- 
ural gas projects have been built 
within the past two or three years, 
while the manufactured gas hnes 
have beenextendedgraduallysince 
the first American coal-gas plant 
was built in Baltimore in 1812. 

I NDUSTRY keeps its eye on 
the clock — or the calendar — 
and the keynote speech of every 
pipeline engineer is, “Rush it!** 
Some time ago, when we watched 
the husky crews of workmen 
swing into action on circus-day, 
quickly transforming a trainload 
of poles, canvas, wagons, and 
animals into a glamorous spec- 
tacle fit to delight the hearts of 
the town's future presidents, we 
were willing to admit that human 
efficiency had about reached per- 
fection. But modem industry 
sets a new standard for speed in 
construction. Recently a 30 
million dollar pipeline project, 
nearly 400 miles in length, was 
built, tested, and pronounced 
ready for service within 90 days 
after starting construction. 

As soon as the right-of-way 
has been surveyed, and satis- 



IM. IMkym, mu* ]*MW eouriMy w « BOM 

0\m THB HILLS AND FAR AWAY ERASING A MOUNTAIN WITH WIND AND RAIN 


Bmdteda of mQsi of senthr idopiixc hilto and Draiiie* An example of aevem erosion. Thia picture was taken m Mlasis- 

prdrida a comparative good ngnt-of-way lot the pipeilttsa aippi, during a soil cartorion survey for a SOO-mile gas pipeline 
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PREPARING A PIPELINE TRENCH WITH A DITCHING MACHINE 


Several miles of trench ran be prepared in a day with one of these powerful ditrhinR machines. 
In such places as this (he projrress is rapid, but m many placea the trench must be dug by hand 


factory arrangements have been made 
with the owners of the land through 
which a proposed pipeline is to run, 
a survey is made to determine the in- 
tensity of sub-soil corrosion that must 
be expected all along the line. If the 
pipe is not adequately protected, in 
corrosive soil, it will soon be destroyed 
by rust. The right-of-way crew then 
clears the ground of any trees, boulders, 
or undergrowth that might be in the 
way. Ditching machines prepare the 
trench, usually deep enough to leave 
two feet of ‘‘fiir' over the pipe when it 
is in place. Several crews of workmen 
with trucks or wagons begin “string- 
ing'' the pipe parallel with the trench. 
Each of these tasks presents a variety 
of problems, and specially trained 
crews are used for each phase of the 
work. 

E xpert welders then connect the 
various sections of pipe, or, in 
some cases, the sections are joined to- 
gether with couplings. Both oxy- 
acetylene and electric welding methods 
are used extensively, but the recent 
trend has been towar<l electric welding. 
When in service the pipe has a tendency 
to expand and contract, and for this 
reason expansion joints and elastic 
couplings are usually provided. Some- 
times the pipe is “snaked" from side 
to side on the bottom of the trench to 
accommodate the strain when the pipe 
contracts. 

After the pipe is welded or coupled, 
each joint is inspected, and the neces- 
sary protective coating is applied. 
Usually the coating is a hot, thick 
layer of asphaltic or coal-tar-pitch 
material, and must be permitted to 
cool and harden before the pipe is 
lowered into the trench. When the 
pipe is finally in place, the backfilling 
gang replaces the dirt extracted by the 
ditcher; in most cases this is done 


mechanically, using a small tractor 
equipped with a swinging boom and 
scraper. The “damage man" then re- 
stores any fences that have been 
temporarily removed, repairs ditches 
or tiling, and seeks to pacify irate 
farmers in case a tree, road, or other 
personal property has been damaged. 

During the construction of an oil 
pipeline, pumping stations are in- 
stalled about every 40 miles. Com- 
pressor or “booster" stations are pro- 
vided about every 100 miles on a 
natural gas line, to give the gas less 
volume and higher pressure. A gaso- 
line extraction plant is usually built 
at some convenient location on a 
natural gas line. When all of the vari- 
ous sections of the line have been con- 
nected, it is tested at high pressure for 
leaks, and, if satisfactory, is pro- 
nounced ready for service. 


Each pipeline project presents a 
different set of problems that must be 
worked out by the engineers in charge, 
or by the specialists under their super- 
vision. Unusual topographic condi- 
tions are frequently encountered, such 
as canyons, swamps, quicksand, and 
crossings under highways, railroads, or 
rivers. As most pipelines traverse 
comparatively rough country, it is 
frequently necessary to build roads for 
transporting pipe and other materials. 
In rocky country, it is necessary to dig 
some sections of a trench with pick, 
shovel, and explosives, instead of with 
ditching machines that can ordinarily 
prepare several miles of trench a 
day. 

O NE pipeline company owns 12,500 
miles of trunk and gathering oil 
lines, including one trunk system ex- 
tending from Tiffen, Texas, through 
Oklahoma and Kansas to Carrolton, 
Missouri. There it branches, one line 
going east to Wood River, Illinois, and 
the other northeast through Iowa and 
Illinois to Griffith, Indiana. This 
company's lines deliver more than four 
million barrels of crude oil a month, 
in just three of the mid-continent 
states. Of the major projects now 
under construction, the largest is the 
Texas-Empire trunk pipeline consist- 
ing of 636 miles of 12-inch pipe. Its 
terminals are Tulsa, Oklahoma, and 
Chicago, Illinois. Several projects 
more than 400 miles in length are now 
under construction in Texas. 

During the past year, many impor- 
tant natural gas pipelines have been 
constructed, and several of equal or 
greater size are now being built. 
Among those which have been com- 
pleted recently, or are now under con- 
struction, the following are most 
notable: from the Panhandle fields in 
Texas to Denver and Kansas City; 



PUTTING THE FINISHING TOUCHES ON A NATURAL GAS TRUNK LINE 


After the trench has been prepared, the pipeia welded or coupled, and a Coating of paint 
or enamel is applied for protection against corrosion. The pipe is then ready to be buried 
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]9ttKt«r BttiiQ fat WarofaifaiC to 
S:# 'l 4 tko faom fM Cotml^ in 
NeV^lCttidieo to El Pmto; from the 
BuwnwlUow field in Caltfomla to 
and San Frandsco; and from 
the liOuiaiana iSdda to New Orleans, 
Mentphis, St. Louie, and Birmingham. 

An interesting feat of engineering 
was accomplished in constructing the 
Mississippi River crossing when the 
natural gas pipeline from Monroe, 
Louisiana, to Memphis, Tennessee, 
was built. Lyon F. Terry of the Ralph 
E. Davis engineering organization 
supervised the construction of the line, 
indttding the river crossing. Massive 
concrete headers were built just back 
of both levees, where the 18-inch trunk 
line was subcUvided into foxir 10 inch 
pipes about 12,000 feet long. 



FliotO oourtasj Ralph E. pavls 


TRANSPORtlNG NATURAL GAS UNDER THE MISSISSIPPI RIVER 

Wh«n croMing * lam river, eeveral bikibII parallel lines are built, with heavy weights to keep 
the pipe in place. The joints are screwed together, carefully enameled, and heavuy weighted 


F rom levee to levee, the line had to 
traverae two thickets, two small 
lakes, a swamp, an 800 foot mud flat, 
and the 8000 foot main channel of the 
river, which was about 80 feet deep at 
that point. Ten-ton concrete anchors 
were placed at intervals across the 
main channel, and the pipe was joined 
together and lowered from barges and 
pontoons, held in place by the anchors 
and two tug boats. The joints were 
screwed together, fitted with collar 
leak clamps, coated with bitumastic 
enamel, and weighted with 1800- 
pound river clamps. The four parallel 
lines lie in a neat up-stream bow, de- 
signed to withstand the periodic ram- 
pages of ‘'old man river.'* 

Corrosion causes more than 100 
million dollars worth of damage to 
pipelines every year. As a result, the 
cause and prevention of soil corrosion 
has been the subject of much study 


and research* It has been definitely 
establififced that corrosion is severe in 
some soils, moderate in others, and in 
some areas it can be considered almost 
negligible. Protection against rust is 
principally a matter of insulation — if 
moisture and corrosive salts or acids 
can be kept from the surface of the 
pipe, corrosion will cause no trouble. 

The most effective protection against 
severe corrosive conditions is heavy 
cast iron pipe, or such metals as are 
known to be resistant to oxidation or 
rust. But in the interest of economy, 
wrought iron or steel pipe is usually 
used, and to guard against untimely 
destruction, paints or thick coatings 
of asphaltic or coal-tar-pitch material 
are usually applied. In extremely 
dangerous areas, wrappings of as- 
bestos or felt are sometimes added to 
keep the coating in place, although 
a well-applied layer of protective 


enamel will withstand corrosion almost 
indefinitely. By means of a complete 
corrosion survey, in which the surface 
characteristics and the inherent cor- 
rosive characteristics are evaluated, it 
is possible to determine the potential 
corrosiveness at all points along a pipe- 
line right-of-way, or in such areas as 
gas or water distribution systems. 

C ONNECTIONS and joints are the 
most vulnerable part of most 
pipelines, and are frequently the source 
of leaks or breaks. A new expansion 
joint has recently been perfected for 
use on all-welded lines, which auto- 
matically absorbs expansion and con- 
traction, acts as a bending medium, 
and provides a leak-proof joint. An- 
other device recently developed for use 
on long-distance high-pressure lines is 
a coupling coater, which is a hinged 
aluminum form built to clamp tightly 
around the coupling. The melted 
enamel is pumped into the bottom of 
the form, until it completely submerges 
the coupling; the excess enamel is then 
drawn out, by reversing the pump, and 
the coupling is left with a perfect 
coating. 

Centuries ago people worshipped at 
“the everlasting flame** of Baku, an 
immense petroleum and natural gas 
deposit in the near-east. Today a 
500 mile pipeline transports oil from 
Baku to refineries on the Black Sea. 
The line was welded by an American 
concern. In the Rheinish West- 
phalian indxistrial district of Germany, 
a 550 mSe network of 16 to 32 inch 
pipelines lira nsports manufactured gas 
from the' gf derating plants near the 
coal mines to industrial and domestic 
users. Manufactured gas is supplied 
to 817 communities in Illinois by 1,269 
miles of inter-city mains, and similar 
lines connect communities in New 
England that are dependent upon 
central generating plants for their 
supply of gas. Several cities in the 
middle west are now using natural gas 
to enrich their manufactived gas, with 
excellent results. 



Mthmmh it k 12,000 foet from levoo to l«v«e, the maio cbafuwA of the river ia about 8000 
feet mw at ]ow<^wst)er itsco* Note the upnitieam bow m the plimsoroee the main channel 
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Wings of South America 

Aerial Transportation Between the Continents of the Western 
Hemisphere Is Increasing by Leaps and Bounds 

By ANNIE S PE(3K 

Author of **Thm South Amencmn Tour/* ** Industrial mnd Commercial South America/' etc 


T he opening in May by the 
Pan American-Grace Airways, 
Inc., of the first regular air- 
mail service from the United 
States to South America, by way of 
Panama down the western coast, is to 
us as important as was to Europe the 
mail service from France to the eastern 
coast of South America, inaugurated 
in 1928. The east coast, too, now 
receives our attention, as in August a 
service will be opened by the New 
York, Rio and Buenos Aires Line, Inc. 
Thus a great stimulus will be given 
to inter-American trade and travel, 
promoting closer relations between 
the peoples of the continents of North 
and South America. 

But let no one fancy that the sight 
of airplanes is a novelty to our southern 
neighbors. South America has been 
less laggard in aeronautical develop- 
ment than we may imagine. The 
friendly visit of Colonel Lindbergh to 
Central America, Colombia, and Vene- 
zuela, stimulated interest in aviation 
in the countries this side of Panama 
and was very welcome beyond, al- 
though there no stimulus was needed, 
since Colombia was the first country 
on this hemisphere to install regular 
air-mail and paaenger service on a defi- 
nite schedule. 

We are justly proud of our world- 


famous Wright brothers, the first to 
fly in a ship heavier than air — 14 
seconds in 1903, and more than an 
hour in 1908. But we must not over- 
look the skill and valor of the South 
Americans. It was a Brazilian, Santos 
Dumont, who, in a ship lighter than 
air, first flew, in 1901, around the 
Eiffel Tower, and in 1903 landed 
gracefully at his own doorway in 
Paris. A Peruvian, Georges Chavez, 
was the first to cross the Alps in an 
airplane. In 1918, the more lofty 
Andes were first traversed by a 
Chilean aviator, Lieutenant Godoy, 
while in 1923 the more perilous passage 
from east to west was accomplished 
by a French lady. Mile. Holland, alone, 
in a little plane with an 80-horsepower 
motor. 

T he peculiar physiography of the 
South American continent is tfuch 
that practical aviation is of far greater 
importance to its people than to us. 
Their mountain ranges are more lofty 
and extensive than our own and the 
interior includes an immense, high 
plateau region. In Peru this plateau 
is cut by many canyons too wide to 
bridge, and so deep that in four cases a 
descent of more than 5600 feet must 
be made before climbing up the other 
side. In other sections are enormous 


forests, jungles annually inundated for 
hundreds of square miles, and extensive 
regions inhabited only by wild beasts, 
snakes, and sometimes by tribes of sav- 
age Indians. 

The Spaniards in South America, 
unsurpassed in boldness and hardihood 
by those of any other time or race, 
were not content with founding cities 
along the coast. They explored and 
made settlements in the very heart of 
the continent. But they were followed 
by no swarms of immigrants, such as 
helped to populate our coasts and our 
more friendly hinterland. Confronted 
by almost insurmountable natural bar- 
riers, anything approaching an ade- 
quate system of transportation has 
been for them impossible, save over 
the broad pampas of Argentina and 
in Uruguay, where British capital long 
ago came to their aid. It was the 
countries with more difficult topog- 
raphy that earlier turned to regular 
aviation service; first there was Co- 
lombia» and then came Bolivia, fol- 
lowed by Peru, Chile, and Brazil. 

Bogota, capital and chief city of 
Colombia, lies on a plateau 8650 feet 
above the sea, 700 miles from the 
northern coast, and 850 miles from 
the Pacific. From the west, two 
mountain ranges must be crossed, the 
first by rail, the second by motor road 
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Magdalina Bivor, 1600 miles long, 
but heteme of i^oali and shifting 
oh«ii|mls> the passage may be im« 
pracs^eeble lor weeks. Under favor- 
ablet conditions the trip can be 
ma^ in 10 days. 

While Americans were thinking 
more of feats like the transatlantic 
passage, Colombians formed the 
S<Hdedad Colombo Alemana de 
Transportes Aereos, called Scadta. 
With German planes and aviators 
a weekly service was installed in 
December, 1919, from Barranquilla, 
an important city near the mouth 
of the Magdalena River, 622 miles 
up the valley to Girardot. 

T he allTmetal Junkers seaplanes 
now give mail and passenger 
service didly except Sunday, when 
freight is carried. At Calamar 
travelers who have come by rail 
from the famous old city of Carta- 
gena are taken on. At Puerto 
Wilches connection is made by 
land plane, three times a week, with 
Bucaramanga, capital of the De- 
partment of Santander. Barranca 
Bermeja, the next halt, is interest- 
ing to Americans as the river port 
of the oil wells near by, operated 
by the Standard Oil Company 
of New Jersey. A stop is made at 
Puerto Berrio, notable as the river 
port of the enterprising and wealthy 
city of Medellin, a center of trade in 
coffee, gold, and manufacturing in- 
dustries. The 10-hour air journey 
terminating at Girardot may be fol- 
lowed next day by a seven-hour trip 
by rail to Bogota. Once a week a 
plane makes a round-trip flight from 
Girardot to Neiva, at the head of 
navigation on the river. It is note- 
worthy that Colombia's airplane ser- 
vice, receiving no subsidy from the 
government, has been profitable from 
the beginning and gradually extended. 

Twice a week flights are made from 
Barranquilla to Santa Marta and re- 
turn, there connecting with the United 
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Some of the Airways To and In Our Sister Continent 


Fruit Company's steamers making the 
quickest time to the United States. A 
five-hour flight is made each Thursday 
from Barranxiuilla to Cartagena, Sau- 
tata, Quibdo, Istmina, and Buena- 
ventura. At Sautata this plane is 
met by a Scadta plane from Colon 
from which passengers may be trans- 
ferred for the journey south to 
Guayaquil. On lYiday, a seaplane 
continues down the western coast, 
calling at the ports of Tumaco, 
Esmeraldas, Bahia de Caraques, Sta. 
Elena, and Guayaquil, the port for 
Quito, capital qf Ecuador. Permission 



AN AIR ON AN INTElU^Attol^ AIRLINE 


to continue from Guayaquil to Talara 
or Paita is hoped for. 

At the moment, Venezuela has only 
a government military service to aU 
of its principal cities, with head- 
quarters and an aviation school at 
Maracay, Civil service is under con- 
sideration. British Guiana has an 
airplane used by officials and for 
carrying mail, and occasionally for 
ambulance service from the diamond 
fields. In French Guiana a seaplane 
is sometimes employed between Cay- 
enne and St. Laurent. 

Bolivia in 1926 inaugurated air 
service for mail and passengers be- 
tween Cochabamba and Santa Cruz. 
The air line distance is 250 miles and 
is covered in three hours, the planes 
soaring to a height of 15,000 feet. This 
air trip, which formerly took 10 days 
on horsebick, has been enjoyed by a 
lady over ^nd by an infant of three 
weeks. 

The iftolivian Lloyd Aereo, with 
Junkers metal seaplanes and land 
planes, has more recently installed 
monthly service from Santa Cruz to 
Puerto Suarez on the Paraguay River 
nearly 500 miles east, and another 
southward about 350 miles to Yacuiba, 
on the border of Argentina. A longer 
journey is made twice a month from 
Cochabamba north to Trinidad, Guay- 
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Planed of the Chilean army are ahown here flyina in 
formation over the re<ontry dedicated landing field 


Calto below Guayaquil in- 
clude Talara, the oil port 
for the * International Pe- 
troleum Company, and the 
important cities of Trujillo, 
Lima, and Mollendo. 

A service of very great 
value, although not en- 
tirely by air, is from Lima to 
Iquitos on the Amazon. 
Formerly it was a journey 
of about 15 days by rail, 
motor, horseback, and river 
boat. The only alternative 
route was to sail by way of 
Panama to Para, Brazil, 
and then 2300 miles up the 
Amazon River to Iquitos. 
The first airplane journey 
by passengers over the 
direct route was made by 
a gentleman and his daugh- 
ter as a pleasure tnp. They 
found the flight by sea- 
plane from Iquitos to Mas- 
isea so agreeable that they 
decided to proceed by land 
plane, arriving at five the 
same afternoon at San 
Ramon m the beautiful 
Chanchamayo Valley. The 
next morning they rode by 
motor* car up to Oroya, 
thence across the Andes by 
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train to lima, where they arrived in 
less than 86 hours from Iquitost a 
striking illustration of ike u^ulness 
of airplanes in South America. 

Chile is also interested in developing 
rapid communication by air, although, 
unlike Peru, it has no urgent need to 
reach a remote interior. Pew parts 
of the country are much more than 
100 miles from the coast. A daily 
service by the Latecoere Company is in 
operation between Santiago and Val- 
paraiso, so that mail may be sent to 
the port on the day of steamer sailing 
or be received in Santiago on the 
day the boat arrives. 

A rgentina has had a German 
. service, occasionally suspended, 
from Buenos Aires to Montevideo; 
but now there is daily service shared 
by three companies, German, French, 
and Argentine. 

In addition to the weekly service 
from Europe, Brazil now operates one 
of its own through the Condor Syn- 
dicate, Ltd. At first weekly but now 
twice a week, Dornier and Junkers 
seaplanes go south from Rio de 
Janeiro, calling at the famed coffee 
port of Santos, and at Paranagua, 
terminus of the railway from Curityba, 
capital of Parana. Other calls are made 
at Sao Francisco, Florianopolis, and 
Porto Alegre. There is continuation 
service to Pelotas and Rio Grande, 
This air journey from Rio to Porto 
Alegre is made in one day instead of 
the five required by boat or train. 
From Rio to Sao Paulo a daily service 
is in operation, with a weight allow- 
ance, including baggage, of 167 pounds. 

The weekly French air service from 
Europe to South America has been 
operating since March 1928 from 
Toulouse to Buenos Aires, covering 
the one way trip in eight or nine days. 
The route followed is from Toulouse, 
France, to Casablanca, Morocco, 1147 
miles in 13 hour^; then to St. Louis, 
Senegal, 1767 miles in one and one half 
days. Changing to seaplane, the 

AIR-SEAPORT 

At the loft and bolow are two views of the 
seaplane base at Barranquilla, Colombia 
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aramerin on the Madeira, Mamore 
Railway, and to Riberalta. A seaplane 
is used from Todos Santos to Trinidad 
and beyond, where rivers are followed. 
Here the airplane performs a wonder- 
ful service to settlements situated in 
an immense wilderness. 

• Peru, after some experimenting, has 
inaugurated regular air service. The 
Peruvian Airways Corporation, a W. 
R. Grace and Company organization, 
l)egan in 3928 to operate along the 
Pacific coast from Mollendo to 
Guayaquil. Now controlled by the 
Pan American-Grace Airways Inc., 
this line is operated in connection 
with the through service from the 
United States inaugurated in May. 
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One of the Twenty-Passenorr “Commodore** amphibians Used by New York, Rio and Buenos aires Lines, Inc. 


journey continues to Cape Verde, 402 
miles in five hours. From Cape Verde 
the mail is taken by steamer to Isla 
Fernando da Noronha, a rocky islet 
belonging to Brazil, 1364 miles in three 
days* Seaplane service is then re- 
sumed. After a five-hour flight, 
Natal is reached. The remaining 1200- 
mile flight to Rio de Janeiro occupies 
14 hours, including calls at Pernam- 
buco, Maceio, Bahia, Caravellas, and 
Victoria. The journey to Buenos 
Aires requires 15 hours, with inter- 
mediate calls at Santos. Florianopolis, 
Porto Alegre, Pelotas, and Monte- 
video. Chile is served by rail in 36 
hours more, but it is planned to ex- 
tend the air-mail route over the Andes, 
it is said, to Copiapo. There is now 
airplane connection with Asuncion, 
Paraguay. 

The new service of the Pan American 


used as far as Guayaquil or Talara and 
land planes beyond. 

The route followed by the Pan 
American line is from Miami to Ha- 
vana, Cuba, with a call at the fuel 
station La Fe, at the western comer 
of the island; then to Puerto Morelos 
in Yucatan, where United States 
western mail will be received from 
Brownsville, Texas, by way of Tampico, 
Vera Cruz, Merida, and other Mexican 
cities. This service is performed by 
the Compania Mexicans de Aviacion, 
controlled by the Pan American Air- 
ways. From Puerto Morelos, the 
Miami service continues in two days to 
Belize, Tela, Managua, Puntarenas, 
David, and Cristobal. From Cristobal 
south, service js by the Pan American- 
Grace Airways, Inc. 

The first call in South America is at 
Jurado, for fuel; the second at Buena- 



A Close-Up of the hangars at Barranouilla’s air-Seaport 


Airways from Miami to Cristobal, and 
of the Pan American-Grace Airways 
from Cristobal to Mollendo, with 
early extension to Santiago, is a most 
welcome addition to local operations. 
An amicable arrangement was made 
with Colombia by the signing of a 
treaty which permits Scadta ships to 
lend at Colon, and United States 
planes to land in Colombia. Expert 
pilotB have been engaged for the ser- 
vice* Sikorsky amphibion planes are 


Ventura. The next day calls are 
made at Tumaco, Esmeraldas, Bahia 
de Caraquez and Guayaquil. One 
day serves for calls in Peru at Talara, 
Trujillo, and Lima; another day for 
Ica, Lomaa, and Mollendo, or be- 
yond to Aiica in Chile. Iquique, 
Antofagasta, Caldera, Serena, and 
Santiago w^ be served in two days 
more. Within the year, service may 
be continued over the Andes to San 
Juan, Oc^oba, Rosario, BuChos Aires, 


and Montevideo, this route to Buenos 
Aires being shorter than by the east 
coast. 

A Pan American Airways service 
now extends from Miami to Nassau; 
a second to Camaguey and Santiago 
de Cuba, to Port au Prince, (Haiti), 
and to Santo Domingo and San Juan 
(Porto Rico). This service may be 
extended to Guadeloupe, Martinique, 
and Port of Spain. Another may be 
arranged from Cristobal by way of 
Turbo, Cartagena, and Barranquilla to 
Maracaibo, Curasao, Maracay, Port 
of Spain, and beyond to Georgetown, 
Maramanbo, and possibly to Para, 
Maranhao, Natal, and Pernambuco. 

A t the time of writing, weekly ser- 
vice from Montreal to Miami is 
being instituted by the Pan American 
Airways. In July it is expected to 
make this twice weekly. Thus 8000 
miles may be covered by air from 
Canada to points in South America. 

The New York, Rio and Buenos 
Aires Line, Inc., has planned the 
following service: First day, New York 
to Miami, with calls at Baltimore, 
Washington, Norfolk, Wilmington 
(North Carolina), Charleston, Savan- 
nah, Jacksonville; second day, to 
Port au Prince, (Haiti), with calls at 
Havana, Cienfuegos, Camaguey, San- 
tiago; third day, to Port of Spam, 
(Trinidad), calling at Santo Domingo, 
(Porto Rico), Basse Terre (Guade- 
loupe), Fort de France (Martinique); 
a branch line from Tnnidad to Caracas; 
fourth day, to Para, (Brazil), with 
calls at Georgetown, Paramaribo, and 
Cayenne in^the Guianas; fifth day, 
call4 ^t Sao Luis de Maranhao, 
Fortele^.a, Natal, Pernambuco; sixth 
day; ^’aceio, Aracaju, Bahia, Cara- 
veUas. Victoria, Sao Joao de Barra, 
and Rio de Janeiro; seventh day, 
Santos, Paranagua, Porto Alegre, 
Pelotas, Montevideo, and Buenos 
Aires, Eight Sikorsky planes, each 
accommodating eight passengers have 
been ordered, and six Commodores, 
accommodating 20. Service beginning 
in August is expected to be weekly 
before the end of the year — a very 
ambitious program. 
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Foiling the Burglar 

From Time Immemorial Man Has Tried to Protect His 
Worldly Qoods From the Hands of the DespoUer 

By ALBERT A. HOPKINS 

Author of “ThA Intro ol the Look” 


P 


EOPLE have been protecting being cracked, "‘fireproof'' safes being the average net proceeds. Seventy- 
their posaessions for thousands of being burned up and their contents one percent of the bi^lari^ are futile, 
years, and Biblical references are destroyed. These terrps are merely Not a very going busing, is it?^ Some 
numerous. The locks were crude relative and mean that at the time the writers and moving picture directors 


and cumbersome, but they evidently safes or vaults were built they resisted 


kept the thief at bay most of the time. 
In the middle ages the chateau locks 
were massive and ornate, and gave 
little protection. It was in England 
that the modern lock had its inception. 
The Bramah and the Chubb locks were 


burglars and fire most of the time. Now 


picture crooks as lovable, generotis to a 
degree, always ready to “kick in" with 


we can build vaults which are impreg- their fellows, and never squealing on a 
nable both to fire and the yeggman. It pal. As a matter of fact, they are 
took more than a century, however, to cruel, always ready to “gyp" their 
evolve the perfect protection, which is mates of their share of the spoils, and 


The Bramah and the Chubb locks were very costly. A banker now finds that always ready to save their own hide at 
famous and a considerable part of the it pays better to put 50,000 dollars in a any cost. “Honor among thieves" is a 
strong boxes of the world are still pro- vault than to have perhaps 200,000 dol- rara avia. Burglary will soon be as lost 
tected by Chubb lever tumblers. The lars stolen. While money can be in- an art as wood-engraving. The hold- 
locks of the United States are one of sured, there is more satisfaction in con- up man is running very strong at the 
the glories of American invention. The serving it than losing it. present time. Neither the skill of the 

names of Yale, Sargent, and Towne are Burglary is one of the poorest paid cracksman nor his patience is required 


names of Yale, Sargent, and Towne are Burglary is one of the poorest paid 
in the front rank of the inventors of of the learned professions. Warden 


America, and their products are in 
use in every country of the world, 
civilized and uncivilized. Not far from 
that busy strand of life, Fifth 
Avenue, New York, is a little- 
visited collection of locks. It is 
our privilege to illustrate some of 
the locks from the J. M. Mossman 
collection in the museum of the 
General Society of Mechanics 
and Tradesmen at 18 West 44th 
Street, where they are gladly 
shown. 

W HEN we are dealing with 
locks, strange to say, the 
word “key" means nothing in 
particular. It may be a little piece 
of metal with holes drilled in it; j ^ 
it may mean a pocketful of 1., 
washers, or numbers or letters vm 
which, through proper mechanism, 
serve to release the bolt. We hear 
of “burglar-proof “ safes and vaults 


Lawes, of Sing Sing, shows that the 
average receipts from a haul are $43.22, 
while forgery pays better, 5,870 dollars 



PERKINS WCK OF 1813 
This ponderous lock was beautifully desisned. Tbs 
"keys were the washers, which allowed the l^lt to move 


present time. Neither the skill of the 
cracksman nor his patience is required 
in this brutal game of “stand and de- 
liver." It is a sad commentary on the 
times when our streets are filled with 
armored cars, and money can only be 
_ transferred with the finger on the 
trigger. 


T he movies do a lot for the 
rehabilitation of the crook, 
probably without intending to do 
so. You see the burglar listening 
to the turning tumbler and presto 
—the bolts will be undogged; but 
alas, there is no “Jimmy Valen- 
tine." In order that this matter 
might be disposed of once for all, 
the writer consulted a great lock 
expert who said: “In answer to 
the question, "Can anyone pick 
or manipulate open a good com- 
bination lock when properly ap- 
plied?' I would say "Perhaps, 
yes, but unfortunately, the real 
Jimmy Valentine is always out of 
reach. He seems to live on the 



OLD YALE PIN LOCK WHEN KEYS WEKE 

The key is the br«ysi segment which is inserted Some of the keys (A) have removable pins, otheni hhve temovsblS Miller UfterSt or 

la the knoh and in then automatically ejected *"bltting«,*^ sm owm (C) had ^uge tO kSi^ out dtrL Thees are ^ dt large Site 
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BUTTERWORTH COMBINATION LOCK OF 1846 
This was one of the progenitors of the combination lock. There are three 
•^atacks'’ of rotary tumblers set by a key. The back locks on with a dial 


SARGENT MAGNETIC LOCK, 1866 
This waa a combination lock with maipets which kept 
mechanism out of contact until the sotting was complete 


desk of some scenario or story writer, 
and can't be found available.' 

"The above is about all that I think 
we need say; if anyone knows better, 
then let him bring forth the man. I 
have seen 29 years of bank lock work, 
and have been associated with a great 
many people who lived back of my 
time, and while there are certain things 
that a man can learn, and a certain 
knowledge that we have of these de- 
vices, yet it is still true, I believe, that 
any good five dollar combination lock 
properly applied and properly set is 
non-pickable so far as you and I mean. 
If this were not true, then we are cer- 
tainly wasting a lot of time and money, 
when, in the event of a lockout on a 
safe or vault door, we cut through the 
door, or through the side of the vault 
or safe to gain access and make the 
repairs. 

"In the first place, if you put 
three or four wheels on a shaft, 
and turn one or all around, you 
have the average combination 
lock operation, so far as the 
tumblers are concerned. The 
word 'tumbler' seems to indi- 
cate to most people that some- 
thing drops down, and in nine 
out of ten reports, you will find 
mention of the dropping of the 
tumblers, whereas there is noth- 
ing that drops, so far as the tum- 
blers are concerned. The ear- 
mark of truth is not in the story. 

'The earmark of untruth or hear- 
say is in nearly every one of 
these stories in that one set 
statement ‘Hear the tumblers 
drop.' " 


in pins C which are held in contact 
with the bolt proper by powerful leaf 
springs, D. At F, G, and H will be 
noticed studs having square heads. 
On these studs will be seen a series of 
washers which are really the "key." 
When the banker went home he took 
his washers with him. On the morrow 
he unscrewed the studs, placed the 
washers on them according to a pre- 
arranged setting, and screwed the studs 
home. If the setting was correct there 
would be nothing in the path of the 
blocks A, each within its slot, lining 
up with the bolt, and a throw of the 
wrench K on square head I would 



LIQUID TIME LOCK, 1877 

The case is divided and liqmd flows between each part 

■ Ic 


until bbth are equal; then a weight revolves the lock 


S OME of the earlier American locks 
are so extremely complicated that 
it is a wonder they functioned at all. 
Some df them, however, were very 
clever even in their simplicity, as the 
Perkins lock of 1813 which is interest- 
ing because washers are the keys. Three 
channels are milled out of the bolt 
proper which are normally filled with 
blocks A« Movable blocks terminate 


retract it. If a stranger should attempt 
to open the lock with duplicate wash- 
ers what would happen would be that 
if the combination was wrong, one of 
the blocks E would force a block A into 
the channel occupied by block B, there- 
by dogging the bolt. A considerable 
number of combinations were possible, 
and the lock was used until quite re- 
cent times. 


Another keyless lock was invented 
by the elder Linus Yale. The key is a 
segment of brass with holes of varying 
depths drilled in it. The "key" is 
pushed through an aperture in the 
knob, which is then turned. 'The key 
passes through the lock, raises the pin- 
tumblers and discharges itself through 
the knob handle after allowing the bolt 
to be retracted. Although this is a 
freak lock it was the precursor of the 
pin-tumbler lock. 

T he Yales, father and son, in- 
vented many locks of great in- 
genuity which were towers of strength 
until the coming of the combination 
lock. In our illustration of keys will 
be found at B a type of key in which 
the "bitting" could be changed and the 
lock would set itself to operate only 
with the changed key so the banker 
could have a new combination 
every day if he wanted it. Keys 
were large and the barrels were 
apt to become clogged with dirt 
so a metal plug was used (See 
key C) and we find in "Pick- 
wick" — "Mr. Lowten replugged 
and repocketed his Brahmah." 
Keys were keys in the old days 
and not mere slices of metal. 
If you carried four or five keys 
you had a decided list to port. 

The combination lock set the 
burglar back for quite a space 
of time. With four tumblers 
and one hundred numbers on 
the dial there are 100,000,000 
possible changes, all of them 
<^qually useful. Inventors 
f worked on combination locks 
ior a long period but^the prob- 
lem would seem to have been solved by 
J. H. Butterworth of Dover, New Jer- 
sey, who invented a cash drawer with a 
stack of four tumblers and a locked 
back on the cover. He then made 
locks with two, three, and four stacks 
of tumblers, making a very safe lock, 
and to crown all, he locked on the 
cover with a real dial and not a re- 
movable dial key with letters. We 
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SET A L(X;K to watch a lock 


Here we have a combination and time look with a secret combination known only to the manu- 
facturer. In case of a '‘lock out” the banker telejfraphed the maker for the se<ret combination 

illustrate this beautiful piece of mech- the clock was likely to go the way of 
anism. any clock, so it was found feasible to 

Burglars found that the combination put in two clocks instead of one, and 
lock could be picked by forcing the bolt three clocks gave even more security, 
back so as to get a contact with it and 

the edges of the wheels, by which their A TIME-LOCK usually has four 
position was ascertained. In 1866 a Ix. movements, any one of which will 
prominent lock inventor and manu- serve to release the mechanism of the 
facturer, James Sargent, conceived the bolt-work. While we use the word 
idea of using a magnet which served to “clock” we mean something between 
hold up a lever, or dog, until the a watch and a clock, more like a chro- 
tumblers are brought into line by set- nometer. The time movements never 
ting the proper combination. The “run down” so as to stop from an ex- 
lever does not rest on the wheels, nor hausted mainspring; but after the dials 
is it brought to them by aspring, but is have reached zero, which is the un- 
sustained by the magnet. Every time locking point, they run on for a given 
the knob is turned around, the magnet time - say 80 minutes— and are then 
is separated from the lever which then brought to a stani^ill by stop-works 
falls to the wheels, and if the slots in arranged for the purpose, while at the 
the wheels are in line, drops into them, same time, the reserve maintenance 
thus releasing the bolt. Combination power will cause the movements to run 
locks were all right until the advent of for an additional fifteen minutes be- 
the "masked burglar” who kidnapped fore coming to a complete stop. Bolt 
and tortured the cashier and possibly operating motors were largely used 
his family as well. There was no let until about 1914. These were heavy 
up in the eternal battle and as several spring motors which were released by 
bankers were murdered, the inventors the time locks located directly above, 
tried to gain on the burglar, and give on the inside of the vault door. As 
some sleep to bank officers and other bolt work became more complicated 
custodians of funds. and heavier, manual opening and clos- 

ing was resorted to, and now all the 
AT last the time-lock was evolved time-locks do is to remove a slight but 
JTx by which a clock or clocks were entirely adequate Impediment to the 
put to watch the vault, from the in- free movements <rf the bolts, 
side, so that neither friend nor enemy Freak time locks were much in 
could open until the appointed time, evidence and one of the most interest- 
The time-lock still remains the great ing and ingenious was invented in 1877. 
bulwark after the first line of defense. This was a liquid time-lock which we 
the vault itself. The evolution of the illustrate. The cylindrical case turns 
time-lock is a long chapter in the his- on its axis. There are two chambers 
tory of invention. Bankers were formed by a transverse partitimi. A 
skeptical about the ability of a clock to small orifice allowed the liquid to pass 
control their openings, but the masked slowly from one side to the other, 
burglars waxed bolder and something When the liquid in each division be- 
had to be done— 4^ time4oek was the came level, a eountwfweight attached 
only solution. It ww soon found that to one side of the ease caused it to 


rotate so that &0f #'llie t&k ia the 
edge of the ease' tame <(q[)pojrite the 
tongue ^e bo|t work so tliet the 
latter might be retracted frota its 
locked position. 

We illustrate another eurhiua lock 
which was a combined time aB4 opm- 
bination lock, which was nothing un- 
usual in itself, but it also contained 
a secret combination in case of a 
"lockout.” This secret combination 
was held by the makers until an emer- 
gency arose when it was telegraphed 
to the bank. 

N O article on burglary would be 
complete without some reference 
to “lock picking” and burglar’s tools. 
In the middle of the last century lock 
picking became a great indoor sport, 
especially in England. “Wherever 
there is a keyhole, a lock can be 
picked.” This is the dictum of a fa- 
mous American inventor on whose 
locks the sun never sets. The element 
of time is as great a factor in look pink- 
ing as in vault cracking. We have 
seen two expert locksmiths try to pick 
a simple lock on the glass door of a 
time-lock and after they had spent 
more than half an hour with their 
picklocks give it up in disgust. Lock 
picking tools depend on the principle 
that whenever the parts of a lock come 
in contact with the key they are af- 
fected by any pressure applied to the 
bolt, or to that portion of the lock by 
which the bolt is withdrawn, ’^ere- 
ever these points of resistance to the 
withdrawal of the bolt can be deter- 
mined, such a lock can be picked. Our 
illustration shows tools used by legiti- 
mate openers of safes and locks and 
which would be equally useful to the 
professional burglar. 

Burglars in the late seventies carried 
around an immense quantity of tools. 
If they were discovered they usually 
left behind them implements costing 
nearly 2000 dollars. The tools were 
made by expert mechanics whose 
labor was probably very expensive as 
they had a “comer” on their under- 
world products. A motor truck would 
have been most convenient for the old- 
time burglar. 
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THE KNOT IS NOT THE PLUG-TO-BE THE PLUG IS CUT 

The lower spindle has cut out the knot and A block of wood is placed on the project- As the spindles rotate and move down- 

threaded the hole for receiving the plug mg tower spindle and held by the upper one ward, a stationary tool threads the plug 


Plugging Knot Holes 

to Salvage Lumber 

K not holes constitute an ever- falling out and thus allowing leakage 
present and costly problem to of the contents of the package, but the 
builders and to shippers of edges of the tin are dangerous to 
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K not holes constitute an ever- 
present and costly problem to 
builders and to shippers of 
boxed goods. In the lumber 
industry, knotty lumber is frequently 
regarded as practically useless for most 
purposes and can be sold only for cheap 
construction work such as fences, small 
packing cases, et cetera. Shippers 
sometimes cover knot holes with 
patches of tin. These makeshift re- 
pairs serve to prevent the knot from 









falling out and thus allowing leakage 
of the contents of the package, but the 
edges of the tin are dangerous to 
freight handlers. 

A machine placed on the market by 
a western concern removes knot holes 
from lumber and inserts a wooden plug 
which, after being dressed and painted, 
cannot be seen. The machine is elec- 
trically driven, has push-button con- 
trol, and is so simple in operation that 
a novice can remove and plug 60 to 90 
knots an houV. Knots or knot holes 
can be removed from either soft or 
hard wood of any thickness up to three 
inches. The wood, after being plugged, 
can be sawed, worked to pattern, or 
dressed like high-grade lumber. 

T he lumber is placed on the table 
of the machine with the knot to be 
plugged directly over the vertical 
spindle, and clamped in that position. 
The spindle is started upward by push- 
ing one of the buttons. As it moves 
through the wood, it cuts out the knot 
or knot hole and threads the cut with 
eight threads to the inch. A block 
of waste material about the same 


< LUMBER SALVAGER 
The machine which ruts out 
knota and knotholes and in- 
serts into the bored and 
threaded hole a plug that, 
when onoe dressed and painted, 
is said to be indistinguishable 



THE PLUG GOES HOME 
As the spindles continue downward, the 
plug IS screwed in place in the lumber 

thickness as the lumber is placed on 
top of the spindle and held securely 
by a top spindle. The teeth on the 
two spindles hold this material so that, 
when the spindles are rotated, the 
stationary cutter attached to the frame 
of the machine bites into the block and 
cuts threads into it at the rate of eight 
to th% inch. As the spindles continue 
to rotate, the plug is screwed firmly 
down mto the lumber. 


A TIGHT FIT ► 
A thick piece of maple into 
which has been inserted a plug 
‘ lUt. 
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Banditry By Mail 

Medical Fakers Fleece the American Public of Millions of 
Dollars Annually Through the Mails 

By R. RTOTERS 


B y means of an iron ring, a 
muslin handkerchief, common 
sheep dip, and similar fraudulent 
schemes, medical fakers exact 
an annual toll of millions from the 
gullible American public. The Post 
Office Department denies many of 
these the use of the mails, but all of 
them are not apprehended. 

‘‘Long distance bandits’* who de- 
pend upon the mails for the dissemina- 
tion of advertisements and literature 
are divided into two classes; those who 
deliberately misrepresent, knowing 
their remedies to he worthless, and 
those woefully ignorant, who think 
they have made a wonderful discovery. 
But, the fountain of youth has not 
been discovered, and it is not apt to 
be, in a box of pills. Medical science 
has not discovered a drug cure for 
cancer, tuberculosis, and many of the 
diseases these fakers “cure” with ease. 

T he Post Office Department makes 
clear to the public that: “The re- 
liability of any person, firm, or cor- 
poration is not pass^ on by the 
department, and the department is 
not a collection agency and does not 
undertake to effect the return of any 
money which may have been lost in 
unsatisfactory business transactions; 
but, the Post Office Department does 
seek to prevent the use of mails in all 
schemes to defraud, and the Postmaster 
General may, upon evidence satis- 
factory to him that any person or 
company is conducting a scheme for 
obtaining money through the mails by 
means of false or fraudulent pretenses, 
representations, and promises, direct 
that all mails for this person or com- 
pany be stamped Fraudulent and 
returned to the sender. The penalty 
for using the mails in schemes to 
defraud is, upon conviction, a fine up 
to 1000 dollars or imprisonment up to 
five years (one or both), and every let- 
ter mailed in pursuance of this scheme 
is considered a separate offence.” 

An investigation is instigated by 
Postal Inspector D. F. Angier, of Chief 
Post Office Inspector Grant B. Miller’s 
Office, whose duty is to show that the 
mails were used for fraudulent pur- 
poses, and collect the necessary evi- 
dence in co-operation with the Bureau 
of Chemistry, Department of Agricul- 
ture, where these so-called “aids to 
health” are analysed. Consideration 
of the evidence, the conduct of hear- 
ings, and the determination of whether 
or not a fraud wd&t should be issued, 


is under the direction of the solicitor 
of the Post Office l^partment. Final 
action is taken by the Postmaster 
General. 

The “tegtimonial-*flver” is the great- 
est ally of the medical mountebank. 
He hastens to report a ”cure” as soon 
as he feels the effect of the laxative or 
the tonic most of these remedies con- 
tain. The following endorsement 
quoted from a pamphlet issued by the 
“Publicity and Educational Depart- 
ment” of “The Oxypathor Company” 
is but one instance where the trusting 
nature of a mother in Ontario, Canada, 
aided the sale of a worthless device 
fashioned of nickel-plated gas pipe: 

“Gentlemen: 

“Our little boy, William Eric, 

took sick and became delirious. 

We called two doctors who pro- 



nounced it a bad case of spinal 
menindtis. He ivas in a terrible 
condition — his mouth so swollen it 
was almost closed, and burnt black 
with the terrible fever, while his 
head was drawn back. The doc- 
tors showed their absolute help- 
lessness to do an^bing for him. 
They administered sleeping drops 
and told us it was only a question 
of a short time as tbe ftver would 
burn him up. 

“At this stagSf when we had 
given up all h^, our neighbor 
suggested trying an Oxypathor. 
She seemed so confident that we 
telephoned your representative 
who had one siicmg in short order. 
We stopped giving the sleeping 
drops, applied ths machine and in 
three hours we could see a change. 


Within 18 hours his temperature 
dropped from 106 to 102K and he 
was sleeping naturally— from that 
time on he improved rapidly — the 
Oxypathor gets fhe credit for sav- 
ing his life, as he never has had 
one drop of medicine since the 
machine was first applied.” 

According to the advertisements of 
The Oxypathor Company, the instru- 
ment consisted of three parts; the 
polarizer; the treating plates with suit- 
able bands by which contact was made 
with the body; and two cords or wire 
cables connecting the polarizer with 
the treating plates. Upon investiga- 
tion, it was established that this 
“Oxypathor” was made of a nickel- 
plated gas pipe filled with inert ma- 
terial (sand, clay, charcoal, et cetera) 
and having flexible cords attached. 

Not only were hundreds of thou- 
sands of these instruments sold in 
India, Spain, Egypt, Africa, and 
America, for the cure of Asiatic 
cholera, cerebro-spinal meningitis, 
rheumatism, and every other human 
ailment, but they were also made with 
wider “contact” bands for animal 
“cure.” However, no provision was 
made for keeping the horse, dog, cow, 
pig, or other animal in a fixed position 
by a bowl or stream of water (in 
which the “Oxypathor” need be sub- 
merged) long enough to insure the 
instrument’s work. A picture illus- 
trating the “Animal Oxypathor” in 
service, shows a horse tranqitilly 
standing by a brook, with one band 
strapped around his body, and another 
strapped around his leg — these bands 
connected by wire with the “Oxy- 
pathor” which is in the brook. 

C OSTING about $1.28, the “Oxy- 
pathor” sold for 88 dcdlars, while 
the ”Animal Oxypathor,” which cost 
probably 20 cents more, slnee the band 
must be long enough to encircle the 
animal^s body, scdd for SO doUart. The 
Post Offide Departmwt bmH ^ 
fraud order against the company 
putting out these instrumentSi and a 
fine as well as a pris<m terin wee im- 
posed* 

John F. and Kate A« Braun liaim 
each served a term of 13iree years Ipr 
ael^ ^^lUssed Handkerchiefs.^ Under 
the name of Iteverend t). 

Braun endorsed the diidpe hesmg 
power of his wife, Kate satito 
Hulda Ue Huth. In lieu of peiphNd 
treatment, these handkerchiefs (whidh 
were unhemmed squares of musUnt 
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UNCLE SAM’S FRAUD DETECTOR 


Postal Inspector D. F. An(i:ier, who is directly m charRe of fraud investijrations. On the 
desk in front of him is a variegated collection of products under suspicion of being frauds 


costing probably 8 cents) were mailed 
to sufferers, and a fee of 5 dollars to 
15 dollars charged. The patient was 
instructed to “place the handkerchief 
over the part of the body affected, and 
rest in a reclining posture.” Beyond 
this, the directions were not clear, and 
the length of time necessary to effect 
the cure was not stated. 

I MBUED with the “get rich quick” 
idea, a comparatively poor phar- 
macist in Kansas City, Missouri, 
amassed 1,276,000 dollars in four years 
by selling the “fountain of youth” in 
the form of “Genuine Melton Korex 
Compound Tablets.” These tablets 
retailed for two dollars a box and en- 
abled their distributor to build a 
70,000 dollar home and spend over 
40,000 dollars for furnishings. When 
the Postal Inspector investigated this 
case, he found the pharmacist held in 
high esteem, being a deacon in one of 
Kansas City's largest churches and 
director in a national bank of that 
city. At the trial of this faker, his 
counsel introduced a man of 74, who 
attested that after taking a box of 
these tablets he was rejuvenated, 
mentally and physically, to so great 
an extent that he was only 37 years of 
age! Ironical as it may seem, this 
witness dropped dead of old age not 
six months after his testimony was 
taken, and his “rejuvenator” sen- 
tenced to serve a well-deserved term 
in prison. 

A small wooden ball or arrowhead 
attached to a string and endowed 
with the appealing name of “Sex 
Indicator” sold like wildfire. “Hold 
this instrument over any object — if 
the indicator (ball or arrowhead) de- 
scribes a circle, the male sex is indi- 
cated. If the indicator moves in a 
horizontal line, the object is female. 
Of particular value is the indicator in 
determining the sex of lima beans. 


It is a well known fact that female 
beans are preferable, and this little 
instrument is especially valuable to 
the farmer who may establish the sex 
of these beans before planting” — 
stated an advertisement of one of the 
manufacturers of “Sex Indicators.” 
If this were true, they would undoubt- 
edly be a great help to the student, in 
determining the gender of French 
nouns! However, the Post Office 
Department issued a fraud order 
against several of the manufacturers 
of these instruments because they 
would not do what was claimed. 

“Look! See what comes through 
your feet,” commanded an advertise- 
ment of “Psycoaulphene.” This 
powder, which was found to be com- 
posed of sodium bicarbonate, borax, 
sulfur, and starch, was intended to 
rid the body of all ills by application 
to the inside of the shoe. Over 60»000 


dollars was realized by the manufac- 
turer before the Post Office Depart- 
ment issued a fraud order against him 
and stopped the sale of “Psycosul- 
phene.” 

B y putting two drops of Prof. 

Samuels' Eye Water in each eye, 
four times a day, all diseases of the 
human body were “actually cured.” 
Prof. Samuels is said to have taken 
in over 1,000,000 dollars during the 
short time he operated, thanks to 90 
percent hydrant water, 5 percent salt 
and 5 percent sugar — of which his 
“Eye Water” was composed. This 
solution cost five cents a gallon, and 
5 dollars to 25 dollars was charged for 
two ounces. After serving a term in 
prison, he is spending his declining 
years on the proceeds of his ill-gotten 
gains. 

“Amasol,” a concentrated solution 
guaranteed for pyorrhea and sore 
gums, brought in 48,000 dollars for 
Its “discoverer” in one year. The 
mixture was common sheep dip em- 
ployed for killing parasitic insects. 
In compiling evidence against this 
company, the Postal Inspector wrote 
to them describing his hypothetical 
case of pyorrhea as being so bad that 
he could remove his teeth from the 
gums, and put them back. “If your 
remedy will make my teeth adhere, 
send me a bottle C.O.D.” The 
rem^y came, and the Post Office 
Dep^trii ^ent immediately issued a 
weU-merited fraud order. 

The Biblical truism to the effect that 
the way of the transgressor is hard 
applies with equal emphasis to per- 
petrators of medical frauds as well as 
other evil doers. True, in some in- 
stances justice is meted out swiftly 
while in other cases it travels on leaden 
feet, but Uncle Sam's postal sleuths 
are ever vigilant and right is vindi- 
cated in the final analvaia. 
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CAN THESE THINGS INDICATE SEX? 

sex Indicators" being demonstrated by a post office clerk. They 
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BIRDS FLYING “IN FORMATION” 


Even laymen who have watched migrating flocks of birds and noted the grace and speed of 
their flight, know that they fly “in resonance” as shown by the groups in this exhibit 

Why Not Propel 

Boats By Vibration? 

A Study of the Vibratory Principle of 
Propulsion in Nature, and the 
Possibility of Utilizing It for 
Driving Water Craft 

By DR. MANFRED CURRY 


M odern engineering makes 
use of the propeller as the 
principal driving mechanism 
m water and similar fluids. 
The vehicle, be it a boat or an airplane, 
receives its motion through the screw- 
like action of the propeller and this 
propulsion is dependent on the specific 
shape of the propeller and on the re- 
action which it produces in the medium, 
water or air respectively, in its regular 
motion according to the continuous 
flow principle. The efficiency of the 
screw-propeller is influenced in high 
degree by the ratio of the speed of the 
vehicle to the number of revolutions 
of the screw. Thus, in propelling a 
boat or an airplane by means of a 
screw, there is a wide range of ineffi- 
cient action, within which range the 
power required is out of all proportion 
to the resultant speed. 

In Nature we find the alternating 
flow principle used, in preference to the 
conttouous flow principle, by living 
creatures for their propulsion in air 
and water. Nature, in general, goes 
far beyond all human conception in the 
fitness of her designs, and for this 
reason we may well assume that 


method of propulsion used by birds 
and fishes is not accidental but was 
evolved on account of the very high 
efficiency of the vibratory principle. 

Vibration not alone saves energy 
but it enables the individual animals 
to couple themselves together through 
resonance and to utilize the powers 
thus liberated in their field of excita- 


tion. Doubtteas Naturt could havt 
utiliaed a rotary movement for the 
propulsikm of her ereaturea if she had 
so desired. In fact, the outer edge of 
a bird’s wing does move in circle-like 
paths. If Nature preferred the alter- 
nating flow principle for animals living 
either in air or water, this principle of 
propulsion must possess many advan- 
tages with reference to efficiency as well 
as to transmission of energy. That 
this assumption is true may be proved 
in the following manner: 

L et us regard the motion of a fish 
j and compare it with the motion of 
a boat propelled by means of a screw- 
propeller. We find, first of all, a great 
difference in efficiency. In the case of 
the screw-propeller the highest possible 
efficiency is about 78 percent. In the 
case of the vibratory action of the fish’s 
tail, experiments made at the Technical 
University of Vienna, Department of 
Naval Construction, have shown effi- 
ciencies as high as 88 to 100 percent. 
This marked difference will readily be 
understood if we realize that the 
efficiency of any propelling mechanism 
working in any fluid is dependent on 
the amount of slip, or the so-called 
“dead water,’’ whicii is produced by 
the motion. A rapidly turning pro- 
peller of comparatively small diameter 
will produce a water column of high 
velocity. It is impossible to prevent 
this quickly moving water column 
frorn being ruptured. This produces 
behind the screw-propeller a vacuum 
which cannot be filled fast enough by 
the on-coming water. The amount of 
this slip — that is, the amount of this 
“dead water’’ — is dependent on, and 
proportionate to, the number of revo- 
lutions and the inclination of the pro- 
peller blades and inversely proportional 
to the diameter of the screw. 

Nature avoids these disadvantages 
through the use of the vibratory prin- 
ciples of propulsion. Nature takes 
care to have large and slowly moving 
surfaces that remain in constant touch 
with the fluid, so that no slip need 
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occur. The fish tail shows the same 
characteristic for all kinds of fish. Its 
slow, swingeing motion gives the on- 
coming water sufficient time to follow 
the pressure of the tail. The swinging 
of the tail produces very little motion 
of the surrounding water. The pro- 
pelling action consists practically of 
a sliding on an inclined plane, the 
direction of which is continually 
changed, but the resultant axis of 
which lies in the direction of the de- 
sired motion. In the case of propulsion 
by means of a screw-propeller, the 
water is not only pushed backwards, 
but is also given a rotary movement, 
which latter is of no use whatsoever for 
the propulsion of the vehicle. 

A FURTHER advantage of the 
swinging or vibratory motion lies 
in the possibility of using the resonance 
of vibration for connecting the swing- 
ing motions of several individuals or 
mechanisms. Through the oscillating 
movement of a fish, a vibration is pro- 


keep their wings tuned in to the ex- 
citing wave of the stronger ones. 

A similar phenomenon can be no- 
ticed in connection with the motion of 
large schools of fishes. If we regard, 
for instance, the motion of a number 
of minnows, we perceive that they all 
continuously perform exactly the same 
oscillatory motions and that these 
mdtions aTe tuned in to the same wave 
period and amplitude. Thus the in- 
dividual fishes help each other and 
distribute the total energy of the for- 
ward swing to all members of the 
school. 

As an example of the remarkable 
amount of energy which can be made 
available through vibratory motion, 
there is the trout which is capable of 
mounting the most rapidly flowing 
streams and can even negotiate whirl- 
pools and waterfalls. By means 
of a whip of its tail, the trout 
jumps from the quickly moving waters 
over stones and other obstructions. A 
mechanical vessel with screw-propeller 


however, to remember in this connee- 
tion the fact that the almost incredible 
performances of half -starved wild geeee 
and ducks in winter can only be ex- 
plained through their efficient use of 
vibratory motion. 

I T will be technically difficult and 
not always advisable to imitate the 
motions of living creatures, but the 
above mentioned phenomena are so 
striking that the modern engineer can- 
not pass them by unnoticed. We may 
call the past century the age of rota- 
tion. There are many signs which 
seem to indicate that the coming age 
will make use of vibration for propul- 
sion in a much higher degree than has 
been done thus far. And in developing 
and perfecting the mechanism of vibra- 
tion, modern engineering will have to 
profit by the creations of Nature, our 
most perfect master. 

In consideration of the foregoing 
observations of which the German 
engineer, Hans Schramm, has made a 



A .school of fish and a flock of migratory birds as they appear 
when traveling long distances, showing their relative positions 




SPEEDING AND WANDERING 

Above are shown the body movements of a fish and an eel while 
traveling at high speed and below, their movements when roaming 


duced in the fluid, the length of period 
and amplitude of which is dependent 
on the specific swing of the body of the 
fish. This wave moves throughout the 
field of excitation in the water with its 
specific velocity and attempts to pro- 
duce vibration of the same period and 
amplitude in other fish bodies capable 
of vibration within its reach. Let us 
assume that such a body itself starts a 
swinging motion which corresponds to 
the exciting wave; that is, let us assume 
that this second body will ‘‘tune in'‘ 
on this wave. Then it receives from 
the energy of the wave a driving 
motion without exerting any energy 
of its own. Mr, Schieferstein, well- 
known expert in the science of vibra- 
tion, has made exceedingly interesting 
experiments with reference to the 
oscillating flight of birds, which experi- 
ments have definitely proved that it is 
possible for cranes flying together, to 
couple their energies in such a way as 
to carry along their weaker partners 
for long distances, if these weaker 
birds possess just enough strength to 


would, if at all capable of performing 
such feats, require an exceedingly 
large amount of energy for the purpose. 

The flying fish are another example 
of the high acceleration possible 
through vibratory motion. Through 
a whip of their tails these fishes throw 
themselves many feet above the sur- 
face' of the ocean. It is a well-known 
fact that sharks and whales can attain 
remarkably high velocities. The speed 
of a whale hit by a harpoon easily 
exceeds the speed of the pursuing 
fishing steamer. Sharks and dolphins 
follow the modern ocean liners for 
days, apparently without tiring. 

T he driving action of vibration 
can also be seen in groups of men 
skating in the Dutch fashion. Through 
the use of swinging motion these men 
can keep up high speeds over long 
distances without difficulty. 

It is hardly necessary to go into 
detail in connection with the flight of 
birds, which resembles the motion of 
the fishes In many ways. It is well, 


special study, he has constructed an 
experimental boat containing a motor- 
driven rotary device effecting a fish- 
like propulsion. This is possible by 
means of a flexible steel plate which 
is moved back and forth by an attached 
lever, the eccentric end of which is 
connected with the rotating wheel by 
an adjustable rod. 

The same effect may be accom- 
plished by human power. The oars- 
man is* seated and both feet are at- 
tached to a foot-rest which operates 
leftj'anii right on a central pivot. By 
altejfna^ely pressing either side of the 
foot-^e^ p which is connected to a similar 
lever on the stern of the boat by a 
cable on each side, the steel plate is 
thrown into wavelike motion, thus 
effecting the same result. A speed of 
seven miles per hour was obtained by 
this boat. 

Did plants and mammals , even man 
himself, have their beginnings in 
Africa? A welUknown sdenHst says 
**yes** in a forthcoming article. 
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Groupings in the Aviation Industry 

Status at the Time of Qoing to Press 

By ERNST and ERNST 
AocountwtM untf 4udifor§ 
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A VIATION companies are merg- 

/\ ing so fast these days that it 
^ % takes a score card to keep 

track of them. Groupings of 
today are realigned tomorrow. Inde- 
pendents this month become units of 
combinations next month. The year 
1929 will go down in aviation history 
as the great initial scrambling period. 

To the average man it may be use- 
ful to point out the main directions of 
the currents of consolidation. This 
must be done in a rather tentative and 
incomplete way, for the picture 
changes kaleidoscopically, and the 
lines of corporate influence drawing 
the groups together are complicated 
by interlocking directorates, personal 
affiliations of like-minded executives 
and other similarities of purpose, as 
well as by outright financial control. 
Subject to these qualifications, there 
are four main groups: 

I. United Aircraft and Transport 
Corp,, or Boeing group. This is often 
characterized as the ^^General Motors 
of the aviation industry,” although 
other groups also may lay claim to the 
same designation. It was formed late 
in 1928, and was financed largely by 
the National City Co. It has the 
largest outstanding single issue of 
senior securities of any aviation com- 
pany. All companies in the group 
are operated as a unit, although the 
competitive spirit is fostered to a cer- 
tain extent, much as in the case of 
General Motors. It includes both 
manufacturing and operating com- 
panies, and the nucleus is the group of 
Boeing companies. The board of di- 
rectors includes many leaders of the 
aviation and automobile industries. 
Some of the leading companies are: 

Boeing Airplane and Transport 
Corp., whose subsidiaries are Boeing 
Airplane Co., manufacturers; Boeing 
Air Transport, Inc., which operates 
air-mail routes between Chicago and 
San Francisco; and Pacific Air Trans- 
port Co. 

Pratt and Whitney Aircraft Co., 
manufacturers of ”Wasp” and ”Hor- 
net” motors, a profitable company. 

Chance Vought Corp., manufac- 
turers. Hamilton Aero Manufacturing 
Co. and Hamilton Metalplane Co., 
manufacturers. Stout Air Lines, Inc., 
operating between Detroit, Chicago 
and Cleveland. The corporation also 
has an interest in the Maddux Lines. 

II. CurtisSf or Keys, group. This 
represents greater diversity and larger 
capitalization than perhaps any other 
group, but it is not operated so closely 


as a unit, the affiliation being due 
rather to the ownership of stock in vari- 
ous enterprises by associated individu- 
als. Most companies are operated 
independently, and it seems to be the 
policy to encourage the organization 
of a large number of relatively small 
companies, each operating in its 
special field. The dominant figure in 
the group is C. M. Keys, who is presi- 
dent of Curtiss Aeroplane and Motor 
Co., and head of several others. 
Grouped around Keys are a number 
of men who control the policies of 
various concerns. Companies or- 
dinarily assigned to the group include: 

Curtiss Aeroplane and Motor Co. 
Curtiss Flying Service, which is sales 
agent for several companies. Curtiss- 
Robertson Airplane Mfg. Co. Curtiss 
Aero Export Co. Curtiss Assets 
Corp. Curtiss-Reid Airplane Co. of 
Montreal. Curtiss-Caproni Corp. Avia- 
tion Exploration Co. Sperry Gyro- 
scope Co. North American Aviation, 
Inc., (investment trust). 

Transcontinental Air Transport, in 
which the Pennsylvania Railroad also 
is interested, to combine rail-air 
passenger service from New York to 
the Pacific Coast. 

The following companies do not have 
very close association in their manu- 
facturing activities, but the Curtiss 
Flying Service holds exclusive sales 
contracts in this country for their 
products: Sikorsky Aviation Corp., 
Douglas Co., Cessna Airplane Co., 
Ireland Co,, Command-Aire, Inc. 

III. Wnght, or Hoyt, group. This 
group is bound together mainly because 
Richard F. Hoyt is chairman of the 
board of each, and associated in- 
dividuals control the policies, but the 
inter-relations are looser than for some 
other groups. Hoyt is a partner of 
Hayden, Stone & Co., through which 
the financing of the companies is ar- 
ranged. The number of companies is 
smaller, and their size is larger than 
units of other groups. There is a 
parallel or common interest between 
this and the Curtiss-Keys group. Com- 
panies in the Wright-Hoyt group in- 
clude: 

Wright Aeronautical Corp. Key- 
stone Aircraft Corp., and its Loening 
Division. Aviation Credit Corp., 
which finances time payments on air- 
planes and equipment. Travel Air Co. 
Moth Aircraft Corp. New York Air 
Terminals, 

Aviation Corp. of the Americas, 
owning Pan-Am^cim Airways, which 
operates lines from the United States 


to Latin America. This latter com- 
pany also has connections with all other 
groups and with independent interests. 

Hoyt and Keys groups are jointly 
interested in the National Aviation 
Corp., an investment trust, which has 
close relations with Aviation Securities 
Corp., Aviation Corp. of California, 
Aviation Securities of New England, 
and Aeronautical Industries. The 
two groups also are interested in Avia- 
tion Credit Corp., National Air Trans- 
port, Inc., (New York-Chicago-Dallas), 
Transcontinental Air Transport, New 
York Air Terminals, Stromberg Car- 
buretor Co., and others. 

IV. Aviation Corporation, or Harris 
man, group. This is a large holding 
company, having also investment trust 
functions, recently organized with 
$35,000,000 cash, for acquisition of well 
established aviation companies. It 
was backed by a group of financial 
and investment houses headed by 
W. A. Harriman and Co., and Lehman 
Bros. It also lays claim to being the 
future “General Motors” of the in- 
dustry. Among its principal acquisi- 
tions to date are: 

Fairchild Aviation Corp., which con- 
trols various subsidiaries of that name. 
Universal Aviation Corp., which con- 
trols Universal Air Lines, Inc., Robert- 
son Aircraft Corp., Northern Air 
Lines, etc. Southern Air Transport, 
Inc. Roosevelt and Curtiss Field, 
Long Island. 

Independents. More than 60 so- 
called independents are not included 
in the four groupings above. It is a 
question whether a fifth large group 
will be formed from the independents, 
or whether meet of them will gravitate 
to the existing “big four.” 

. Pokker Aircraft Corp. of America, 
which is closely associated with 
Western Air Express, constitutes one 
of the most important groups of the 
so-called independents. A few of the 
other independents are; 

Great Lakes Aircraft Co., Glenn L. 
Martin Co., Buhl Aircraft Co., Warner 
Aircraft Engine Co., Pitcairn Aircraft, 
Inc., Stearman Aircralt Co., Stinson 
Aircraft Corp., Mahoney-Ryan 
Lockheed Airdraft Co., tindfin Air** 
craft Co., Consolidated Instrument 
Co., Claude SNeon lightA Bellanca 
Airpralt Co., American £afle Air« 
craft Corp.^ Atosander IndustiieBi 
Air Investors# Aero Supply Manufac^ 
turing Co., National Aircraft Materlids, 
Swallow Airplane Co., United States 
Air Transport, Consolidated Aircraft# 
and Allied Aviation Corp* 
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Avocados — ^Alligator Pears ^ 

'y. * 

These Tropical ^Truits*^ May Become as Important as Oranges 


in Our Daily 


F lorida, the land of fruits and 
flowers, is f^Lst attaining quan- 
Jbity production of the alligator 
'^peaf, or avocado as it more 
properly should be called. Southern 
California is not behind in this respect. 
Thousands of acres in both states are 
bearing full crops of this singular fruit, 
which is in substance a vegetable, and 
is perhaps the most nutritious of any 
tree product. 

Many have eaten avocados but do 
not like them at first. They are some- 
what insipid and seem to lack flavor, 
even though they are nutritious. This 
probably has been the reaction of the 
large majority of those who have been 
introduced to the new delicacy. How 
is it, then, that practically every 
traveler returning from the tropics 
likes the avocado, and that everyone 
in the tropics eats it with relish? The 
answer probably lies in acquisition of 
taste. Did you like your first raw 
oyster, or your first olive? But oysters 
and olives are in demand. 

The ordinary avocado somewhat 
resembles a large pear, although some 
varieties are perfectly round. Its size 
ranges from as big as a hen's egg to 
that of a large grape fruit. The tree is 
tropical or semi-tropical and will not 
stand a heavy frost, so the growth of 
the avocado will be limited to the 
lower fringe of the United States. We 
are indebted principally to Mexico, 
Central America and the West Indies 
for the avocado. 

“Three or four tortillas, a good sized 



GUATEMALAN AVOCADOS 
These are of the largest variety yet found 
here, weighing two and a half pounds each 


Diet When We Learn 

By GU^UIOTT MITtHELL 

avocado and a cup of coffee; it is a good 
meal,“ many well-to-do Mexicans or 
Guatemalans will say. The tortilla, as 
we know, is nothing more than a very 
thin cake made of cornmeal, and any- 
where in Guatemala and in parts of 
Mexico you may see an Indian cargador 
making a meal from an avocado and 
these tortillas. Apparently this is a 
diet that the Indian finds sustaining 
under the moat severe physical exer- 
cise, for the cargador frequently carries 
150 pounds on his back and makes 
little of tramping 100 miles with this 
load in flve or six days. The fats, the 
proteins, and the carbohydrates- all 
the food elements are found in the 
avocado that are in a mixed diet of 
beefsteak, bread, and butter. 

B ut while the Indian usually eats 
his avocado straight, with perhaps 
only a little salt, this strength building 
food is just as available in the form of a 
delicate salad or any of the toothsome 
dishes in which the avocado is the 
piece de resistance. By many it is most 
relished with only the addition of salt, 
pepper, and a dash of vinegar or lemon 
juice, yet it blends admirably with 
other salad ingredients and with more 
staple foods. In Central America it is 
the custom to add cubes of the fruit to 
meat soups at the time of serving, and 
in the West Indies a delicious omelette 
is made by adding finely cut avocado 
in the same manner as we use cheese 
or tomato. 

If this is all true, why has not the 
avocado come into general use in the 
United States as a food, since it has 
been known here for a dozen or more 
years? The answer is, first, that 
growers are always cautious about 
planting expensive orchards with a 
new fruit the reception of which by the 
public is somewhat uncertain, and 
second, that we already are blessed 
with a great many good things to eat 
in this country, and any new product 
is always slow to make its way and 
create a demand for itself. 

The avocado is somewhat of a luxury 
at present but growers in California 
and Florida have gone through the 
dangerous stage of determining the 
best of the hundred or more varieties 
and are even now engaged in what may 
be termed quantity production, while 
on the other hand the public demand 
has so increased as to assure them a 
ready market for all they can produce, 
so that hundreds, even thousands of 
new orchards are being planted every 


lo Like Them 


year. Soon the price will be commen- 
surate with a modest purse. 

The tree is a free bearer, and begins 
to fruit four or five years after planting. 
Allowing for all sorts of contingencies, 
avocados can be sold by the grower, it 
is stated, at five cents each or less, and 
still be highly profitable. The presi- 



AVOCADO TREE 

Thw huge specimen is growing near 
Momostenanpo, Guatemala Note man 
standing at right of the trunk of t he tree 

dent of the California Avocado Asso- 
ciation states that he expects to see 
the avocado sold on the market for 
five cents. The different varieties 
come into bearing at different seasons 
so that even today it is possible to 
find ripe fruit in both California and 
Florida on almost any day in the year. 
The avocado is a good shipper and 
eventually it will be common on our 
fruit stands. And here is a point to 
note: The avocado should be eaten 
dead ripe as then it is at its best 
and one can more readily learn to 
like It. 

A fair sized avocado weighing about 
a pofnd, according to the Department 
of Agr>cilture, has the equivalent in 
food units (calories) of six eggs, or a 
pound loaf of bread, or a good-sized 
broiled steak. As a fruit it stands in a 
class by itself, with a far higher caloric 
value than any other fresh fruit except 
the olive. Probably, however, it will 
always be considered a “fruit," for the 
flesh is soft, about the consistency of 
a dead ripe banana, and very smooth, 
melting, and custardy. 
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REPAIRING RAVAGES OF TIME’ 

A general repair of the city wall has been going on for some time. Missing stones have 
been supplied, broken stones have been repaired and pointed up, and a pathway provided 

Walking Around Jerusalem 

The Ancient Walls of the City of David 
and Solomon Are Being Restored 

By HAROLD J. SHEPSTONE, F.R.G.S. 


B uild thou the walls of Jeru- 
salem/' said the Psalmist, 
and these famous walls are 
actually in the hands of the 
builders. Shortly after the declaration 
of peace an influential body, known 
as the Pro- Jerusalem Society, was 
founded, whose aim is “to preserve the 
ancient monuments, encourage tech- 
nical education, plant trees, and in 
general beautify the ancient and his- 
toric city of Jerusalem." It is an 
officially recognized body, and re- 
ceives a grant of 10,000 dollars a year 
from the Palestine government. The 
whole of this sum, and also any other 
money that may be contributed by 
interested persons, is spent upon the 
actual work of preservation. 

During the last few months it has 
devoted a great deal of attention to 
the walla of Jerusalem and it is now 
possible to walk around on them. 
What a world of romance these an- 
cient walls record! They carry the 
mind back to the early days of Hebrew 
history, for it was David and Solomon 
who first enclosed Jerusalem by a wall. 
Nehemiah subsequently enlarged and 
extended them, and there they stood 
in all their glory at the time of Christ. 

When Titns, the Roman general, 
destroyed Jerusalem in the year 70, 
he pulled down its old walls and laid 
the city in min. Then an entirely 


Roman city arose on the sacred sites 
only to be destroyed once more by 
the Persians. The present walls were 
built by Suleiman the Magnificent 
in 1536-42. This is attested by the 
numerous inscriptions found on the 
gates. According to local 
tradition it was the work of 
two brothers, who com- 
menced at the Jaffa Gate 
in opposite directions, and 
never saw each other again 
for seven years, finally meet- 
ing at the St. Stephen's 
Gate, in the eastern wall, 
where they placed their 
marks — the lions. This 
hardly seems credible, but 
the East is as full of ro- 
mantic stories as the 
“Arabian Nights/' 

T he circuit of the walls, 
which vary in height 
from 38 to 40 feet, is fibout 
three miles in length, en- 
closing about 200 acres — 
one sixth of its extent being 
devoted to the temple area, 
which contains 86 acres. 

The walls are graced with 
34 towers and e^t gates— 
one of which is permanently 
closed. The only gates of 
importance are the Jaffa 


Gate, the Damaseue Gate, and BL 
Stephen's Gate. 

The question the layman naturally 
asks, is, do the present walla mark 
boundary of the city of Christ's day? 
We know that the remains of the 
former walls were left as they had 
been thrown down, and that the sama 
stones were built more or less on the 
same foundations. Here and there 
slight deviations were made but, gen-^ 
erally speaking, the present wall stands 
in the line of its immediate prede- 
cessors. No regard was paid tq, the 
respective marks of former builders 
as 18 shown in the dressing of the stones. 
Hence we see the Byzantine above the 
Crusaders, and the stones of Christian 
masons resting on those of pagan 
Rome. It is only where foundation 
courses exist that we can see the dif- 
ferent building epochs represented by 
their respective positions in the struc- 
ture. And these are infallible proofs of 
their antiquity, just as much as the 
intermixture of stones shows the work 
of the latest builder. 

W E know from excavations made 
by the Palestine Exploration 
Fund the course of the first wall built 
by David and Solomon, but one can- 
not be certain as to the course of the 
second wall which marked the boun- 
dary of the city in Christ's day. For 
instance, the Church of the Holy 
Sepulchre, which is said to mark the 
site of Christ's bunal, lies within the 
present walls. Now Christ was buried 
“without the city walls," and many 
scholars place this portion of the 
north wall to the south of the church. 
The failure to determine the exact 
course of the second wall along this 
point leaves the problem of the site of 



A potwr m vantag® 

Visitoni looldag fmia the north wiOl of Joniisihm. 
The dome oi m mosque of Onuir is at the right 
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the Holy Sepulchre an unsettled one. 
Evidently the Jerusalem of Biblical 
days was a small city, about 200 acres 
in area. Yet it contained Solomon's 
magnificent temple, the King's palace, 
other large buildings, and the dwellings 
of its inhabitants. 

Until just about a century ago there 
were no buildings beyond the city 
walls, and at sun-down (as also at 
noon, during the Mohammedan pray- 
ers, on Friday) the gates were all 
closed, and it was almost all a man's 
life was worth to arrive after the gates 
were closed. We know how Christ 
likens the entrance into the Kingdom 
to a man passing through the straight 
but narrow gates of a city. He had 
often seen the people at sunset hurry- 
ing to the gates and passing through 
their narrow entrances with their twists 
and turns, into the city. 


W HEN the Jews began to return 
to the city of their forefathers, 
and Jerusalem could not hold them, 
people ventured to build outside, first gateways were far too narrow for the of the walls have been removed, the 
with a good deal of apprehension and increasing traffic. Two of them were obstructions that prevented a con- 
considerable danger, but later, in accordingly taken down, and a portion tinuous path have been taken down, 
larger numbers and with considerable of the wall cut away, giving sufficient and here and there, in dangerous parts, 
fearlessness. Here it is interesting to space for a carriage to pass straight in iron rails and bannisters have been 
note that the line of improvement has instead of having to turn. provided. To-day, anyone, on paying 

followed closely the descriptions of During the Turkish regime nothing the fee of half a dollar, can walk from 

the re-building of Jerusalem given in was done in the way of preserving the the Citadel to the Mosque enclosure, 
Jeremiah XXXI, 38 to end, and in walls. As a result they fell into a very either way. Climbing the wall by the 
Zachariah XIV. Then one of the dilapidated condition, more particu- Citadel, near the Jaffa Gate, you 
gates was left open all night, and larly with regard to the top stones, can take the eastern walk to the 
presently a second, and so on until all many of which were carried away, mosque or temple enclosure, while if 
were never closed. In fact they now Besides, each land owner within the you walk the other way to the west 
have no doors to close. walls blocked the walls at both ex- you pass about by the Jaffa Gate, 

Then came the building of carriage tremes of his property. Damascus Gate, Herod's and St. 

roads to Jaffa, Bethlehem, Hebron, Through the efforts of the Pro- Stephen's Gates to the other extremity 

Jericho, Nablus, and Ain Karim (the Jerusalem Society the missing stones of the mosque enclosure. Thus are 
reputed birthplace of St. John), when have been restored, the rubbish and the walls of the Holy City being 
it was soon discovered that the existing growth which covered certain portions preserved and protected for posterity. 




WALK IN SAFETY WALLS OF JERUSALEM 


Steps mad iron rmilinae make m circuit of the walla a male Joumev. These walla are forty feet high and an entire circuit of the ancient 

Tourlsta are overloolo&f Jerusalem from this advantageous position Holy City can now be made atong the pathway on top of them 
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Inventions New 

and Interesting 





SIMPLE TIGHTENER FOR TENNIS NETS 

Eliminating the slack and raising the tennis net to the proper 
height IS facilitated by this device, which operates so easily tW 
children can tighten a net easily and properly The pole has 
no gear ratchets - M R Lane & Ardmou, Penmylpania 




DOUBLE EAR PHONE 

Sometimes both ears are needed 
in conversing over the telephone. 
This easily attachable device 
provides a receiver for hoth 
ears, excludes exterior noises, or 
can be used by two listeners at 
on(‘e It IS non-electrical — Ameri- 
can Earphone Company ^ Inc., 10 
East J^Srd Street, New York City 





BABY ROADSTER 

Everything but a rumble seat is 
provided on this adjustable peram- 
bulator for fresh air babies It can 
be pushed or pulled by an attendant, 
or operated by the baby — The W, 
J Baker Co , Newport, Kentucky, 



TELEPHONE BOOK RACK 


These steel-backed cloth-bound bind- 
ers made to hold four telephone 
directories fit into a spenal rack 
which 18 equipped with a pivot. 
Each binder swings in a fsemi-circle, 
resting on the rack when it is 
opened — Pressed <fe Weldfd Steel 
Products Company, 11th Sf at J^Oth 
Avenue, Long Island City, New York, 

< FLEXIBLE Bobber stamp 

The handle of this rubber stamp is 
attached to a Bakelite base by a 
small section of rubber which pro- 
vides sufficient play to assure a clean 
impression despite the angle at 
which the pressure is applied —Lake 
Mamifacturing Co,^ Dallas, Texas 

CURE FOR COLD FEET ► 

Just enough heat to warm the feet, 
without causing them to become too 
hot, is providM by this electric 
warmer The My perishable part 
is a small resistance coil which 
will last for several jrears -Simmons 
Research Corporatian, Ostend and 
Denver Streets, BaUimore, Maryland 


STEEL-WOOL POLISHER 

Cloth covered steel wool brushes 
make convenient polishing pads. 
They are treated with a chemical to 
resist rust, and protect the hands 
while scouring utensils 
Manufaelnring Co,, Terre Hill, Pa, 






NOVEL WATER WINGS 

These queer-looking have been 
harnessed to assist would-be swim- 
mers. They can be inflated like the 
usual water wings, and will support 
a grown person. — Kleinert Rubber 
Co., 1^85 Fifth Avenue, New York 



PENCIL-LIGHTER 
Now the combiners have wedded the 
mechanical pencil to the cigarette 
lighter. The pencil-lighter has the 
customary muzzle-loading features 
for the lead. — Lyco Company, 26S$ 
W. Canton Street, Chicago, Illinois 



INDOOR GOLF GAME 




r 
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FLOOR CONNECTIONS FOR ELECTRICAL DEVICES 

For desk lamps, adding machines, telephones, annunciators, and other electrical 
fittings indispensable to the modern office, these little door plugs have been de- 
signed. The outlet in the foreground is fitted with a two-way connection for 
either high or low tension applications. The fittings and floor connections are 
made of brass. — Russell dc Stoll Company, 53 Rose Street, New York City, N. Y 



LIGHTING THE WORLD ELECTRIC INCENSE BURNER 


Lady Luck now plays golf, with 
inlaid dice and a score card for 
keeping track of the strokes of the 
players. “Golf” put-and-take tops 
with the same characteristic mark- 
ings are made by the same firm. 
— Elkloid Company, Providence, R. /. 


Lindbergh probably inspired this com- 
bination globe and lamp. The parch- 
ment shade is decorated with clouds, 
stars, and an airplane in flight. The 
globe revolves freely, and is eight 
inches in diameter. — Heather’s, 1^11 
Fifth Avenue, New York City, N. Y. 


To use this unusual incense burner, 
one merely drops a piece of incense in 
the top, replaces the lid, turns on the 
current, then turns off the electric- 
ity when the incense is ignited. — 
Electro Cense Burner Company, 231 k. 
Keyes Avenue, Madison, Wisconsin 



THREE PIECE ROASTER PREVENTS BURNING CIGARETTE CONTAINER AND ASH TRAY 


The bottom pan is filled with water, just below the per- By pushing the lever at the base, a cigarette is ejected 

forated tray in which the roast is placed; sufficient steam into the hopper at the right. Another push replaces it, 

is generated to keep the roast juicy without basting. The if it does not happen to be the desired kind. The tray 

<»nn(A Paeschke & Prey Company, rests in the top of the container, and is removable. — The 

St. Paul Apenue and 15th Street, Milwaukee, Wisconsin Kelkr Company, Inc., Brokerage Building, St. Paul, Minn, 
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Railroad Travel De Luxe 

W HEN the train pulls out of the termi- 
nal and your luggage is stowed away, 
an anticipatory smile comes over your face 
as you head for the lounge car You’ve 
been looking forward to this moment for 
days, perhaps, for your trip is arranged 
over the Burlington Route and you’ve 
heard of the splendid cars, devoted entirely 
to lounging purposes and free for all Pull- 
man passengers, now carried on crack 
trains of that road 

Arriving in the main lounge, you make 
yourself at home but, what is more, you 
actually feel at home. The beautiful 
chairs and divans you find are as pleasantly 
comfortable as they are handsome. You 
find that they can be shifted around, too, 
if you are visiting with a friend or if the 
view out-of-doors is particularly attractive. 
When you entered the car, you noticed 
the unobtrusive richness of the decorations; 
the fine brown of the walnut paneling that 
reaches to the ceiling is a perfect back- 
ground for the greens and the gray-greens 
of the chairs, carpet, and ceiling. 

A smoke would taste good? Of course. 
About you, you find plenty of smoking 
stands — and little electric cigar lighters. 
Thpy work! But where does all the smoke 
go? Others are smoking yet the air is 
clean and fresh. Oh yes, those exhaust 
fans near the ceiling and the regular fans 
must do the trick. 

You are happily surprised to learn that 
you may have buffet service at your chair 
merely by touching a button, and that you 


you were in yotur own club at home. You 
resolve to tell othom of this traveling * ‘liv- 
ing room*' which, you learn, is the result of 
many months of .painstaking work on the 
part of Burlington and Pullman engineers. 


Just What Is a Robot? 

/^NE of our correspondents in the De- 
partment of tlsi Interior, Ottawa, 
Canada, proposed a curious question which 
concerned the derivation of the word 
“robot.” We consulted all the dictionaries 
in our library and prosecuted inquiries 
wherever we thought they might prove 
fruitful. We finally wrote to Mr. R. J. 
Wenaley, who is the creator of the Westing- 
house electric robot. Mr. Wensley wrote 
us as follows: 

. , . “I am informed by a student 
in our Apprentice Course, who comes 
from Czecho-Slovakia, that the word 
is a Czechish word which, literally 
translated, means a very hard working 
man doing heavy manual labor The 
word came into use because of its ap- 
pearance in the Theater Guild Play 
‘R U H ’ by a Czechish writer, 
(’apek ” 

The above information was relayed to 
our correspondent, who in turn gave us 
some additional information of which the 
following is an excerpt: 

. . , “With reference to your reply, it 
quite disposes of my previous idea that 
the word is of modern and synthetic 
origin. I would have answered you 


in other than Slavic languages, because 
a very old dictionary which we un- 
earthed gives Robat, Robath, Roboth, 
Robold, Robald, and Robelt as proper 
names, each and all meaning worker.’* 


Power Machine Gives Artificial 
Respiration 

\/^ICTIMS of accidents interfering with 
▼ breathing and circulation can now be 
resuscitated by a respirator machine 
operated continuously by electricity, just 
installed in Bellevue Hospital, New York, 
through the courtesy of the Department of 
Hospitals. It is introduced as the first 
satisfactory appliance for administering 
artificial respiration over long periods. It 
could have been employed, for instance,^ 
to take the place of the 20 policemen, who 
recently worked in relays for five days to 
restore an unconscious woman. Its rgnge 
covers asphyxia due to electric shock, con- 
cussion, gas poisoning, smoke, and drown- 
ing. 

This mechanical respirator was per- 
fected after nearly two years of experi- 
ments by its designers, Philip Drinker and 
Iiouis A. Shaw, of the School of Public 
Health, Harvard University, and con- 
structed at the request of the Committee 
on Resuscitation of the gas and electric 
companies affiliated with the Consolidated 
Gas Company of New York City. , 

The appliance is a heavy metal tank 
equipped with various accessories. The 
tank itself is 6 feet in length and about 



Interior of one of the lounste care on the Burlington A corner of the Ihdlee’ Halntie in the ifamm «t the 

Route, product of Burlington and Pullman engineers left. Its main features ate tpaclottilieiig odntifiwt 


can enjoy the view from an entirely new 
kind of observation platform— a sun 
parlor where cinders can’t reach you but 
some of the healthful ultra-violet rays of 
the sun can come through the Vita-glass 
that surrounds it. 

People about you are playing cards, 
others are writing at tables supplied for 
the purpose, others are reading, and you 
settle back comfortably in a deep-cush- 
ioned, leather-upholster^ chair as though 


sooner, but for the fact that, based on 
the start you give me, I have been 
checking the matter through a little 
further with the help of two or three 
men in Government service here who 
are of Slavic birth and education. They 
all confirm the information that you 
obtained, the word or closely allied 
derivatives being found in both Polish 
and Czech as meaning Work, worker, or 
manual laborer. In fact it is also found 


2H feet in Width and depth, and can ae-^ 
commodate the body of a tall man of large 
girth. Its ifiates are electrically welded 
so that every joint is air tight. When the 
machine is required lor a i^ent the front 
end Is removed simply by undoing a eet ^ 
hasps. From the in^rior, drawer-Uke, is 
slid a bed, with sted spring mattrees, upon 
which the body of the sufferer Is placed, 
after which the couch is pushed back into 
the steel shell. The head of the pd^nt m 





hxt^ tturoUKli ft elai^e nibber 

colK«r» cUUiilwtt to ft dmdftr 

opei^f in tho front pftmrt. Tliis collnr 
to motionft of the throat and yet 
fitft iMftUgly enoi^li to prevent the entrance 
of onteide air. The head, atieking out from 
the 4mds la placed upon ft aupport bolted 
like a shelf to the front and resembling the 
rest of a dentist's or barber's chair. The 
end panel is then clamped or battened 
down by the hasps« the union being made 
air tight by gask^ or washers of leather. 
The body is thus in a container much like 
a compressed air chamber, or a diving bell. 

After ever^hing is hermetically sealedi 
air under might pressure is alternately 
pumped in and drawn out of the box in 
imitation of the act of breathing. The 
Incoming Current bears down on the chest 
and abdomen of the patient and causes 
him to exhale. When suction is applied 
the patient's lungs inflate as the outside 
atmosphere rushes in through his exposed 
nose mouth. 

Months of experimenting were spent in 
producing a regidar and rhythmic respira- 
tion time to the age and strength of the 
patient. This is accomplished by a device 
called an alternator, an electrically con- 
trolled valve, one side of which is solid, 
and the other so meshed as to admit out- 
side atmosphere. The air is circulated by 
blowers, of the type used for vacuum 
cleaners, which act as pumps. After pass- 
ing through the blowers it comes in con- 
tact with the alternator valve which sends 
air currents through two branches of a 
tube. In general, 16 breaths a minute 
are prescribed for adults and children over 
five years of age, and from 22 to 25 respira- 
tions for babies. The patient thus can be 
made to breathe deeply or shallowly and as 
quickly or as slowly as the attending physi- 
cian ^ms best. The machine is often 
tested by watching the pulsations of a soft 
rubber diaphragm substituted for the collar. 



WIkfIft ft doctor watches the pressure 
of dk* that Is tieliig supplied^ a 
Victim of Mphyxlft^oo is . being 
treatM with Hie new Wiuipiiieiit 

BeHdss wfttcUng the face of the patient 
for vftiistions in e^or of the sldin and lips, 
to mdde him in his treatment, the doctor 
or miiift on duty can aliio observe the body 
for s^ptoms by looking through a fl^ass 
covered porthole in the top of the machine. 
Ae the idoas is quarts eompositioa, X- 
ni^r photographs can be taken through it. 
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The power machine that gives artificial respiration. Note the hole through 
which patient's head protrudes during treatment; also the motor and air hose 


A thermometer "run through an air tight 
joint in the top of the machine records the 
temperature within the box. If the doctor 
notes that the mercury column la too far 
down, he switches on an electric light inside; 
if the heat is too high, he opens the port 
and lets in outside air until the temperature 
drops. 

There is also a water gage which guides 
the operator in regulating the device. If 
air pressure gets too heavy, the gage or 
manometer overflows — safety-valve wise — 
and the pressure is automatically lightened. 
Through a rubber lock-like device in the 
side of the tank, the tube of a blood pressure 
testing instrument Is led. A supplemental 
steel container can also be placed over the 
patient’s head into which oxygen or mixed 
gases can be forced for inhalation, if re- 
quired. 

If able to receive nourishment, the pa- 
tient can be fed, and he can also talk while 
artificial respiration is in progress, or fall 
into restful sleep. The inventors say this 
is probably not true of any other methods. 


Electric Heat In Fig Packing 

ALTHOUGH classed as sub-tropical fruit, 
figs grow naturally in a wide latitude 
ranging from the tropics to warmer climes 
of the temperate aones, more than one 
hundred varieties being listed The dried 
figs of commerce, coming principally from 
the Mediterranean equntries and California, 
were the only form in which this delicious 
fruit was shipped pntll a relatively short 
time ago when preserved figs were intro- 
duced. 

Early in the history of California fruit- 
canning, efforts were made to preserve and 
can figs but with little success. Not until 
the Kadota flg, really the Dattato fig of 
Italy, came into bearing in a small way 
about 10 years ago, did the canners and 
preservers meet with much success in 
canning and preserving this fruit. 

The Kadota flg seems to be particularly 
adapted to canning. Its seeds are very 
smaii and soarody noticeable in the eating, 
while the skin Is Just sufficiently firm to 
hold the fig together during the process of 
canning. The color appeals to the eye and 
the flavor is always uniform and sweet. 


The Kadota fig thrives best in the San 
Joaquin Valley where there are now ap- 
proximately 3000 acres in bearing New 
acreages are coming into bearing each 
year. The trees are planted about 76 to 
the acre and are rigorously pruned back 
each year, the choicest fruit appearing on 
the new wood each summer Harvesting 
begins about August 1 and ends about 
October 15 In order to get the fruit at 
its best the orchards are generally picked 
two or three times a week, and dally during 
the period of heaviest production. 

The old-fashioned preserving method of 
boiling the fruit and sugar in open copper 
or aluminum kettles until cooked, then 
cooling the fruit to be placed in the pack- 
age, later followed by reheating, sealing, 
and final heating for sterilization, resulted 
in a product too expensive for general use. 
There was no possibility of making this a 
staple every-day food at popular prices 
The need of a more economical and e^cient 
method of packing was seen several years 
ago by the Beckwith Company of Reedley, 
California, where there has been developed a 
method of continuous semi-automatic cook- 
ing using electricity as a heating agent. 
Figs arriving at the Beckwith plant are 
processed and sealed in containers within 
a few hours without any preservative' other 
than pure cane sugar. 

On arriving at the plant the first step is 
the sorting which is done by placing the 
fruit in a Hngle layer on a wide moving 
belt All fJliit is clearly visible to the in- 
spectors wh^ remove the over-ripe, green, 
or imperfec| frwit not up to requirements 
in quality. Tl^e perfect fruit then passes 
along on tbe belt under intense sprays of 
water where it is thoroughly washed 
Rolling from the belt, the figs pass through 
a grader which separates the fruit into six 
sizes. Dropping from the grader the vari- 
ous sized figs roll into spotless re-tinned 
screen bottom containers which drain all 
water from them. 

Poured into cooking pans in evenly 
measured batches of 30 pounds, the figs are 
placed on an electric heating table where 
they are moved forward at short intervals. 
Within a few feet of travel above the in- 
tense heat the figs are soon boiling. Sugar 
is then added and the heat tempered some- 
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what, the figs continuing thetr travel on 
to the end of the apparatus for a period of 
about 60 minutes, when they are finished. 

Without leaving the apparatus, the pans 
pass between rows of operators who lift 
the figs with spoons into various sized, 
washed, and sterilizsed cans, leaving the 
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read more eMly the stone tablets and 
papyrus rolls. This is indicated by pieces 
of round glass from Egypt, one of which, 
now in the Ashmolean collection, may date 
back to the first dynasty of Egypt, or 
about 3600 B.C. That magnifying glasses 
were known in the famous civiliaation of 


The gas fire provides a means of gradual 
heating of the engine which could not be 
had under the old system of firing, thus 
bringing up steam at any desired time. 
This is very much easier on the engine 
itself and its mechanical equipment. 

Some of the other advantages of using 



Figs as they come from the orchards are passed through The finishing touches in the preparation of canned figs* 

this machine for inspection, sorting, and washing Here enough sugar is added to bring out the flavor 


syrup in which the figs have been cooked 
for further concentration The filled cans 
travel along a conveyor to a syruping ma- 
chine where the treated concentrated 
syrup is added The cans are then sealed 
without solder in a seaming machine and 
pass directly into a rotary sterilizing ap- 
paratus. The temperature of the cans is 
brought down to normal in cold water, 
when they are ready to be labeled and 
cased for shipping The only time these 
figs are touched by human hands is when 
they are picked from the tree. 

The intense steady heat given off by the 
electric cooking tables makes possible this 
continuous method of cooking Steam 
customarily used in heating the jackets of 
the old style stationary kettles cannot be 
employed in a moving apparatus nor would 
it give sufficient heat in limited time to 
make continuous operation possible. The 
close control possible in electric heat is 
another element in its favor. The perfect 
cooking which brings out the delicate 
flavor of the figs packed by this company 
is made possible by electric heat. 

In the Beckwith plant are' four electric 
tables each containing three-quarter- 
inch Glowbars 20 inches long, of initial 
rating of 3 8 kilowatts each, making a total 
of 125.4 kilowatts for each table Two 
110-volt 38-32 ampere Glowbars are con- 
nected in series on a 220-volt circuit. The 
heating area of each table is 75 square feet 
providing a capacity of 1000 to 1200 pounds 
of fruit i>er hour. 

The conservation of heat through ade- 
quate insulation is a feature of the installa- 
tion By means of a scientifically worked 
out plan, heat losses are reduced to a low 
minimum. The floors of the cooking 
<‘hambers are covered with sevc'ral layers 
of insulating materials and the side walls 
are covered with asbestos. Because the 
heat is free from fumes or gases, it is pos- 
sible to direct practically all heat generated 
by the Glowbars directly into the pans 
where it is active in cooking. 


Magnifying Glasses Helped Eyes of 
Ancient Egyptians 

W HEN the eyesight of Egypt’s wise 
men grew feeble from study they 
used magnifying glasses to enable them to 



The gas connection utilized in gas- 
firing locomotives. The gas supply 
was on the far side of the engine 
in this case; therefore the hose was 
passed between wheels. Hitherto 
the oil was broken up by steam 

Crete, about 1200 B.C., had been shown by 
two crystal lenses discovered in the Cretan 
ruins. -Science Service, 


Gas-Firing a Locomotive 

A SAVING of 24,000 dollars yearly is 
now being made by the Southern 
Pacific Railroad Company by the use of 
natural gas for firing locomotives in get- 
ting up steam in the Los Angeles shops. 
As far as is known, this had never been 
done before. 

After a run, a locomotive is placed in 
the round house, thoroughly inspected, 
and prepared for its next trip. Prior to 
the use of gas, steam had to be taken from 
the boiler plant to break up the oil before 
the engine could be fired when being pre- 
pared for service. With the use of gas, 
however, all that needs to be done is to 
attach a gas line from the shop mains to 
the oil burner, apply a torch, and the fire 
is ready. The gas fiows through the regular 
oil burner, and uses it as a« gas burner. 


gas for this process are the fact that the 
engines can be fired in much less time than 
formerly; the smoke nuisance is avoided; 
the fire hazard from oil drippings is done 
away with; and finally, there is the finan- 
cial saving of more than 24,000 dollars 
a year. 

The Los Angeles round house will hold 
60 engines at one time. Approximately 
10,000 cubic feet of gas an hour is used 
to get up steam for one engine, and often 
from four to six engines are fired in an hour. 


Continuous Photographic Display 

A NOVEL projector of “still” photo- 
graphs for window display purposes 
has recently been placed on the market. 
The illustrations in these columns show a 
front view of the device and also the in- 
terior structure. A standard 36-millimeter 
“still” film is employed and the mechanism 
operates the film automatically after it is 
once started. Upon the completion of one 
showing of the strip, the operation repeats 
itself without any attention from an oper- 



lactory nature of such advertising 
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fttor* Tte |il#ttM 0» tlM mxmxk tabH ^wr« and that portion of tbo there again placed in the power preai tikd 

aref^M hiy 12 inushea in abe, and the waste unfit for reelatnatlon set to one aide any remaining oil removed. The waste Is 
pre}ew<^ lutef^nle may be varied from to be burned HlP. Oood judgment is necea* then pulled apart by hand to give It 
0 ^ven to li eeconda according to the eub* sary at thb point, on the part of the opera*» resiliency and placed in a saturating vat 



Thds illustration, while not Intriguing perhaps, shows To the left Is the tumbler (second operation); and in 

the sorting table, the first step in waste reclamation proper sequence: washing vat, press, and saturating vat 


ject matter being displayed. The pictures 
change silently and automatically, the 
entire aeries being repeated without inter- 
ruption. 


Reclamation of Waste 
Nets Large Saving 

ENGINEERS of the Southern Pacific 
" Company have perfected a series of 
devices for the reclamation of journal 
waste, which permits the waste to be used 
over and over again. Use of these devices 
resulted in the saving of $71,441.68 during 
the first 11 months of 1928. The equip- 
ment is installed in a specially-built struc- 
ture which is fireproof and also equipped 
with a system of steam pipes for smothering 
(lames in case any waste should become 
ignited 

All old waste, both cotton and wool, 
acciunulated at the time of re-packing 
journals, is placed in special metal-covered 
containers, and shipped to the reclamation 
plant. There it is dumped onto a sorting 


tor, in sorting out the short-fibered and 
badly-matted waste for destruction. He 
also takes out any metal or other foreign 
matter that he sees at this time. 

The waste left for reclamation after the 
operation just described is then picked 
over by hand, the waste pulled apart, and 
foreign matter discarded- This waste is 
then placed in a power press and the old oil 
pressed out. After being removed from 
this press, the waste Is placed in a tumbler 
where the short-fibereu waste, as well as 
any remaining foreign matter is removed. 
A stream of compressed air is blown 
through the waste as the material is being 
stirred about within the tumbler. This 
operation blows away practically all short- 
fibered waste and also removes moisture. 
The waste is next worked over a carding 
rack by hand 

The waste is then placed in a washing 
vut filled with wiping oil where it remains 
for at least 80 minutes, being worked over 
with a fork during this period The waste 
is then removed to draining traps and from 



where it remains for at least two hours. 
The reclaimed waste is finally removed to 
the drainage tank and left to drain for six 
hours or more. It is now ready to be used 
again in re-packing journals. 


Oat Hulls Are Burned in 
Powdered Coal Furnaces 
p^NGINEERS, most people have de- 
cided, can solve any problem that 
modern civilization may present. In a 
recent issue of Power ^ Mr C J Herbeck, 
Chief Engineer at the Cedar Rapids Plant 
of the Iowa Railway and Light Corpora- 
tion, tells how a chance discovery helped 
the engineers to figure out that the oat 
hulls and other refuse left as by-products 
from the preparation of oatmeal can be 
effectively utilized by burning in powdered 
coal furnaces 

At Cedar Rapids, Iowa, the Quaker Oat 
Company has a large plant where large 
amounts of oat hulls are available as a waste 
from the manufacture of oatmeal It was 
decided to dispose of the oat hulls by burn- 
ing them in the power station of the Iowa 
Railway and Electric Light Corporation, 
which is only about 400 yards from the 
oatmeal plant 

An eight-inch underground pipe, 
equipped with a pneumatic blower, trans- 
ported the hulls to the coal bins at the 
power station In order to discover the 
moat efficient means of combustion, a wide 
variety of n^ethods was tried Chain grates 
proved to be t<x) slow Underfeed stokers 
with the ordinal drive, would not accom- 
modate the a^etfuired volume of hulls, so 
the original? dr ve was disconnected and 
the plungers were connected directly with 
the crankiihaft But the result was no 
more favorable than with the chain grate, 
and particles of unburned hulls passed out 
of the stack and aroused criticism from the 
city. 

About that time, it was noticed that 
during the time the soot blowers were in 
operation, practically all the smoke from 
the burning bulls was eliminated. This 
led to experiments with forced draft over 
the fire, and it was found that burning the 
hulls in suspension is much the better way. 

Using two boilers equipped for powdered 
coal, % flexible arrangement was devised 
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Crashes of artificial 
thunder, produced by 
the new 5,000,000-volt 
lightninfi generator of 
the high voltage labora- 
tory of the General 
Electric Company, at 
Pittsfield, Massa- 
chusetts, were to be 
heard recently during 
a talk on lightning de- 
livered by F. W, Peek, 
Jr., consulting engineer 
of the above named 
company, from station 
WGY. The accompany- 
ing photograph shows 
one of the high-voltage 
sparks jumping a wide 
needle gap in the labo- 
ratory, while in the 
inset are Kolin Hager, 
broadcast announcer of 
WGY, at left, and F. 
W. Peek, Jr. The Gen^ 
era! Electric Company 
is actively engaged in 
studying lightning to 
determine its charac- 
teristics as much as 
possible — with the pur- 
pose of learning how 
to protect transmission 
lines more efficiently 


whereby either hulls or powdered coal can 
be used, without taking the boilers out of 
service for the change-over. 

During certain seasons other uses are 
found for the oat hulls, but there is a 
quantity of other refuse that must be dis- 
posed of By erecting a partition in the 
coal bunkers, this refuse can be stored con- 
veniently, and later fed through the in- 
dividual feeders to be burned with the 
powdered coal By adjusting the feeder, 
it is easy to control the amount of 


The work with corncobs is a part of the 
work with agricultural wastes being done 
at Iowa State College At a recent exposi- 
tion in New York a local anesthetic, the 
hydrochloride of diethylaminoethyl-beta- 
furylacrylate, developed by Dr. Gilman 
and associates, was shown This anesthetic, 
prepared from corncob material, is ap- 
proximately as effective as novocaine.— 
Science Service. 

Minced Sea-worm Turns into Family 


regenerating aueh organs as the cutting 
deprived them of. If one of these alloee is 
split in two, or even in four, each of the bits 
will still organize itself into a small but 
perfect worm. 

Queer things begin to happen if a trans- 
verse slice is partly split lengthwise, leaving 
the pieces attached to each other by one 
edge. If the free ends are toward what was 
the head of the original worm each piece 
will develop a new head, but all of the pieces 
will keep the same tail. If the free ends are 
towards the tail, the new worm will have 
one head and several bodies. The urge 
towards normalcy remains strong, however, 
and as a rule the partly attached worms 
with independent heads will pull loose and 
set up in business, each for itself, while the 
one-headed, many-bodied individuals either 
separate in like manner or else absorb the 
supernumerary bodies into one dominant 
individual . — Science Service, 

Enlargements From Amateur 
“Movies** 

A RECENT issue of Filmo Topics, the 
Bell & Howell Company publication 
for amateur “movie* ' makers, announced a 
new enlarging device which gives promise 
of answering the oft-repeated question — 
“How can I get good enlargements from 
my 16-millimeter films ** 

The device, which is used in conjunction 
with any Filmo projector, produces very 
creditable enlarged negatives, two and one- 
quarter by three and one-quarter inches 
in size, with a minimum of effort on the 
part of the operator. It may be used under 
any light, natural or artificial. No dark- 
room is necessary. 

The Filmo enlarger consists of a tapered 
box at the small end of which a special 
fixed-focus enlarging lens is mounted. The 
regular projection lens is removed and the 


refuse that can be burned without affecting /"XTT most animals up and they simply enlarger is slipped onto the projector in 
the boiler ^ die. Cut up lineus, a sea-worm com- such a way that the enlarging lens replaces 


mon along the Atlantic coast, and it merely the regular lens. A bayonet-like shaft 


Corncobs Yield Intense New Sweet ^ family of little lineuses. How on the enlarger comes into firm contact 


A COMPOUND about 300 times as 
sweet as sugar has been evolved from 
corncobs by Dr. Henry Gilman and A. 
P. Hewlett, organic chemists at Iowa State 
College. Should this new compound prove 
to be harmless to the body it may become 
valuable as a sweetening for food for dia- 
betic patients who cannot use sugar. The 
work is in a preliminary stage and the value 
of the new compound is undetermined, 
according to Dr Gilman, who is in charge 
of organic chemistry at Iowa State College. 

Perhaps perfume bottles and household 
extract bottles in the future will be filled 
with compounds derived from corncobs. 
During the past year Dr. Gilman and 
George Wright have produced from the 
corncob many new compounds which may 
prove valuable as perfumes and food 
flavors. Although physiological reactions 
of the new compounds have not been 
thoroughly determined, early tests have 
been most promising. 

Most of the new compounds possess 
fruity, pleasant odors, while one especially 
promising compound may possibly be used 
for maple or walnut flavoring or as an 
added flavoring for coffee. Raisin, cara- 



Five-ton cablereel trailer built by the Highway Trailer Compatky of Edfierton, 
Wiacotiain, The drum on* the front of tractm* pulls in UMerfiround steel- 
armored cable and also loads reels on trailer by means of a cable throuah the 
“super-structure’* pulley. This equipment is useful in rugged sections 


way, and apple flavors, also have been 
prc^uced. One compound, a perfume 
possibility, has an odor resembling cham- 
paca, a heavy, fragrant perfume made from 
the flowers of an East Indian tree, while 
another compound these chemistB have 
evolved has the fragrance of roses. 


it survives this terrible surgery was told 
before the National Academy of Sciences 
recently by Professor W. R. Coe, of Yale 
University. 

Slices cut clear across the body, at any 
place baek of the creature’s brain, tqm 
into Httie refflicas of the original worm. 


with the projector aperture plate and au- 
tomatically focuses the enlarging lem. A 
set screw locks the entire unit flmly into 
place. 

A film pack adapter, supplied with the 
eoilarfai^, is loaded* Mtk a pack ead sltpiied 
into plaee at tixe large end of tiie tapsiad. 
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Cut this out or trace a copy of it for determining the speed of your phono- 
graph. Speedoscopes for other speeds than those shown may be calculated 


'' t “ ' 

box* The hinged cover at the top of the 
box If then raised io that the fUm may be 
viewed ae it ie projected upon the white 
surface of the film pack adapter slide. 

W^n a scene from which an enlarge- 
ment is desired appears upon the screen* 
the projector clutch is disengaged, the 
enlarger shutter closed, the pack adapter 
slide removed and the picture is projected 
just as one would project a single frame 
upon a screen. Then the enlarger shutter 
is pressed, giving an instantaneous ex- 
posure and producing a properly timed 
negative from any correctly exposed frame 
of reversal or positive film. 


Phonograph Speedometer 

PHONOGRAPH records are cut at a 
a certain speed of the revolving wax 
disk. Reproduction at the true pitch can 
therefore be expected only if the record is 
turned under the pick-up at exactly that 
same speed. Victor records, for example, 
are cut at 78 revolutions per minute, 
Brunswick and Edison at 80 resolutions 
per minute, and some foreign records at 
90 revolutions per minute. An electric 
motor or a spring is the driving power for 
reproduction, both of which are equipped 
with a mechanical speed regulating device, 



Enlargements from amateur 
*^movies*' may easily be made 
with the attachment shown 


based on the brake principle. Gradual 
wear of this brake prevents a once properly 
adjusted speed being maintained for an 
indefinite period. The manufacturers 
reeommand, therefore, that the speed of 
the turntable be checked occasionally by 
fastmiing a strip of paper to the record, 
and counting revolutions with the aid of 
a watcb<^ very uncertain method at best. 


The following electrical method is 
recommended to all owners of a phono- 
graph: 

Cut out the accompanying circular disk 
including the hole in the center Place 
this paper disk on a record while it plays, 
in a room illuminated with an ordinary 
tungsten filament lamp, operated from a 
60 cycle alternating current supply. If a 
Victor is to be played and its speed is correct 
(78 revolutions per minute), the outer row 
of lines will appear a stationary circle of 
gray bars. If the record runs too fast, the 
bars will appear to move slowly in clock- 
wise direction; if too slow, counter-clock- 
wise The action will be less pronounced 
if very high wattage lamps are used in the 
room, but even with the light of a 1 60-watt 
lamp it will be sufficiently plain to see at 
a glance, whether t^be speed is correct. 
Lamps of 25 to 40 watts are best. For 
Brunswick ahd Edhion records the middle 
circle should be'watehed, while the inner 
row is for records requiring a speed of 90 


revolutions per minute. After checking 
the speed it is a simple matter to adjust 
the phonograph to run at the desired speed 
by turning the speed regulator with which 
each phonograph is equipped. 

The principle of this convenient speed- 
ometer is, of course, the stroboscopic action 
between a correctly chosen number of 
equally spaced black and white bars and 
the otherwise unnoticeable light fluctua- 
tions of electric lights operated by alternat- 
ing current For 60 cycle light the foreign 
circle contains therefore 80 black bars, 
corresponding to 90 revolutions per min- 
ute, the Victor circle has 92 black bars, 
while 90 bars are contained in the Edison 
and Brunswick circle. 

A rather startling effect is obtained if 
this revolving disk is illuminated with 
either a spark gap, an arc light or a neon 
lamp. Having no thermal inertia, these 
illuminants actually give zero light while 
the current passes from plus to minus, 
which makes the disk apparently stand 
still with bqld black and white bars, while 
Mazda lari Hght shows a distinct ac- 
cumulation f of stationary gray bars, a 
mixture of bla^ g and white. 

It is believi^Hi that the stroboscopic effect 
was first demonstrated by Mr. J B Taylor, 
and the simple disk, shown in this article, 
was later perfected by Mr. T. A. E. Belt. 

For direct current operated light the 
device is obviously useless On the other 
hand, it is readily possible to design a 
similar disk for any other frequency, or 
any other desired speed according to the 
formula 

Number of Black Bar8» 

Frequency x 2 x 60 

revolutions per minute 
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Learning to Use Our Wings 

Latest Facts About Airplanes and Airships 

CONDUCTED BY ALEXANDER KLEMIN 

Jn charge, Daniel Guggenheim School of Aeronautics, New York City 


A New Cooling System 

R oughly speaking, one third of the 
heat developed in an internal com- 
bustion engine has to be dissipated by 
cooling, if the internal walls of the cylinders 
are to be kept at a safe temperature In 
an engine of large power, the heat to be 
dissipated is enormous- -millions of ther- 
mal units per hour That is why the 
radiator of a water-cooled engine has to 
be so large, and because it is large, it weighs 
a great deal and offers an enormous head 
resistance 

The rate at which a radiator can dissi- 
pate energy depends on its design, on the 
speed of the air rushing through it, and on 
the temperature difference between the 
hot water in the radiator and the cool air 
When water is used as the circulating 
medium, its temperature must not exceed 
380 degrees, Fahrenheit, or there is the 
risk of the water boiling away. 

Quite frequently other cooling media 
have been suggested Some authorities 
have worked out the possibility of an 
evaporative system, with water converted 
into steam. Such systems are apt to be 
somewhat complicated Other suggestions 
have been in the direction of using a 
chemical other than water and having a 
higher boiling point. With such a cooling 
medium a higher temperature than with 
water is allowable; hence there will be a 
higher temperature difference between 
liquid and the air, and consequently a 
smaller radiator may be used 

The Army Air Corps engines have made 
some apparently very successful experi- 
ments with ethylene glycol, commercially 
termed Prestone, the boiling point of which 
is so high that its outlet temperature may 
be 300 degrees, Fahrenheit. If the air is 
at 60 degrees, this gives a temperature 
difference of 240 degrees instead of 120 
as with water. Quite a number of flights 
have been made with a Curtiss pursuit 
plane, mounting a Curtiss D-12, 400 horse- 
power engine. The maximum tempera- 
ture of the fluid was found to be 270 de- 
grees after ten minutes of full throttle 
operation The radiator employed was 
only one third the usual size, and the 
weight of the airplane was also reduced by 
some 90 pounds. 

Ethylene glycol is not a newly discovered 
compound It is largely used as an anti- 
freeze mixture in automobiles and is ob- 
tainable at reasonable prices. 'Tt is the 
first and simplest of the class of poly- 
hydric alcohols. It is a clear, colorless, 
odorless liquid and has a slightly sweetish 
taste* Its chemical formula is CH 2 OH 
CH2OH.'' 

A number of minor difficulties appeared 
Joints and packing glands had to be tighter 
than with a water system. The expansion 
is greater than that of water, so the ex- 
pansion space has to be larger. There is 
a tendency to soften the rubber lining in 
the hose connections* The oil tempera- 
tures ran hi|;h, a problem which can be 


solved by using a different oil or an oil 
cooler. 

These difficulties are sure to be overcome 
and it is possible that a great improve- 
ment is to be provided for our aircraft. 

The Helicogyre 

'T^HE Autogyro of Scnor de la Cierva 
^ has achieved great success from the 
point of view of low landing speed and 
short run after landing Whether its 
efficiency at high speed can be made as 
great as that of the airplane is a question. 
Its main difficulty at the moment is that 
it takes a long run and a long time to take 
off. If to the present good qualities of the 
Autogyro could be added a short get- 
away run and a quick take-off it would be 
an absolutely ideal machine for flying from 
or to restricted territory Now an Italian 
inventor, Signor V Isacco claims to have 
gone a step farther with his Helicogyre, 
in which the automatic rotation of the 
windmill or rotating blades is replaced by 
blades which are driven by engines and 
propellers placed at the tip of each blade 

Although Signor Isacco has presented 
a paper before the Royal Aeronautical 
Society, complete information is not as yet 
available. The new type of aircraft is 
illustrated in the diagram 

It embodies a conventional fuselage, 
landing gear, and tail fcurfaces At the 
nose of the fuselage is mounted an Arm- 
strong-Siddeley Genet engine of 75 horse- 
power, driving a conventional two-bladed 
propeller, so that forward movement is 
obtained just as in the airplane. Instead 
of the usual wings, however, two large 
blades are used, one on either side of the 
fuselage. The blades are free to rotate 
about a vertical axis At the point of 


connection to the vertical axis, these blades 
are so articulated that they can move up 
and down in the direction of the lift, and 
are also so articulated that they can move 
slightly back and forward. 

At the ends of the blades are mounted 
two Bristol Cherub engines of 32 horse- 
power, each driving its own propeller. 
It is the thrust of these auxiliary propellers 
which pulls the large blades around. The 
rotating blades are provided with ailerons 
and for hovering control two small sur- 
faces are fixed to the fuselage. The 
gasoline tanks for each of the small engines 
are mounted inside the wings. The ma- 
chine illustrated in the diagram, which is 
the second one to be built, weighs 1320 
pounds and rose into the air several times 
using only 60 horsepower. The machine 
is only in the preliminary test stages. 

A number of questions immediately 
suggest themselves 

Can the Helicogyre rise vertically into 
the air? There seems to be no reason why 
it should not. By using wing-tip engines, 
the gearing and transmission weights of 
the helicopter are avoided and the gross 
weight can apparently be kept at a reason- 
able figure. The weight per horsepower 
of the wing engines is not much over 20 
pounds, and a lifting airscrew can readily 
operate at this load. 

Can the machine achieve forward mo- 
tion? There (is no reason why it should 
not. The forward propeller has sufficient 
power behind it for propulsion, and the 
propulsive effort can evidently be in- 
creased by tilting the central axis forward, 
in which case a component of the lift of 
the blades will act forward. 

Will the craft be stable laterally? With 
a single rotating surface, the blade going 
into the wind (when there is forward mo- 



Left; A GurtijM Falcon with a D-12 enttlnOf water cooled. By using Prestone 
for cooling* the radiator on the ship at the tight has been redu^ in 
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ticm) evidently reeelviitE i epeedier 
leliltive wind tlian the blade moving ae^gy 
from the wind. But Juatasintbe Autogyrp, 
the blade moving into the wind should 
move up» and thereby have its angle of 
inddence diminished, while the blade 
moving away from the wind should move 
down and thereby change its angle of inci- 
dence. Therefore there* is good hope of lat- 
eral balance. 

Should the machine be able to land slow- 
ly? It certainly should with the auxiliary 
engines ^functioning. Even if the forward 
propeller and the side engines quit, there 
is no reason why the blades should not 
continue to rotate in windmill fashion and 
give a landing as good as the Autogyro. 

The answers to these questions might 
(if they appear reasonable) lead the reader difficulties in the path adds to the zest of provement of airports by providing ratings 
to believe that the HelicOgyre is the ideal the adventure, fbe potentialities of the and laying down general rules for their 
aircraft. Unfortunately it also appears to rotating wing must be explored and they design. The Lehigh Airports Competition, 

offer many difficulties. will be explored. We cannot go forward sponsored by the Lehigh Portland Cement 

Control in hovering or vertical ascent is with the conventional type of airplane with Company, is certain to elicit some novel 
extremely difficult and it does not appear complete conddenee that we are on the designs and suggestions. The prizes offered 
that the small surfaces marked S in the right path, if we leave behind us unin- are a first prize of 6000 dollars, a second 
diagram will be at all sufficient to secure vestigated the potential qualities of the prize of 2500 dollars, a third prize of 
control. In vertical ascent the craft may rotating wing.** 1000 dollars, a fourth prize of 600 dol- 

be largely at the mercy of contrary gusts. lars; and ten honorable mentions carrying 

The lifting windmill of the Autogyro has a piu-u iMtrument Board awards of 100 dollars each, 

a far lesser lift-over-drag or efficiency ratio ^ Each competitor is to assume a sea- 

than a good airplane wing. It does not TN many accidents of comparatively minor level airport of sufficient size to provide 
seem likely that the rotating system of the * character, pilots have been seriously in- en effective landing area of 8600 linear 
Helicogyre wiU be any better. The pro- jured by being pitched forward on the in- feet in all directions. The circular an- 
pellers of the auxiliary engines will be work- strument board, end particularly on pro- nouncing the competition states that at 
ing under varying aerodynamic conditions, jecting parts of the compass. The remedy present planes are not designed for opera- 
and while the propeller on one side will be lies in providing padding above and around tion on grades greater than 2 ]4 per cent, 
pulling back, the propeller on the other side the instrument board, the padding to pro- This statement may be criticized, but 
will be pulling forward. The over-all ject forward. Another helpful factor is to certainly operations are facilitated by an 
efficiency is likely to be very low. design the instrument board so that it approximately level site The average 

The difficulties experienced with the old presents a flush or smooth surface. A small airplane of to-day may be assumed to have 
rotory engines have led to the entire dis- Pioneer instrument panel is shown in our a gliding angle of 1 in 7 The competitors 
appearance of this type. The difficulties photograph, wherc^ all the instruments in- are to assume accordingly that structures 
due to centrifugal force and possible un- eluding the magnetic compass are flush with of 60 feet in height may be found at the 
balance with the engines rotating at the the board, outskirts of the field, and that a marginal 

end of a long arm are likely to be still strip all around the flying area of 360 feet 



a«4r«wn from fMfM 


Side and front views of the Helicogyre, the latest effort toward vertical ascent 
and descent In heavier-than-air craft. Engines at the tips of the horizontal 
blades cause them to rotate, and another engine drives the plane forward 


greater. Since the auxiliary airscrews are 
going to work at rapidly varying conditions, 
vibrations in the auxiliary engines are 
quite possible. 

When considering radically new types 
of aircraft, we must also remember that 


The Lehigh Airport Competition 

pOLONEL CHARLES LINDBERGH 
^ has recently stated that American 
airports are not up to European standards. 
We believe that this condition is due to 


in width will be required. 

The entire fleld is to be enclosed with a 
fence which will prevent the access of un- 
authorized persons to the flying area. As 
air traffic increases, more and more pre- 
cautions of this character will have to be 


the airplane with the assistance of slots 
and flaps is gradually approaching the 
ideal condition of short landing runs and 
short get-aways. 

Dr. Whimperis of the British Air Minis- 
try has said, however, when discussing 
Xsaoco’s device ^'But the greatness of the 


the fact that only recently have American 
operators undertaken to carry passengers, 
and that the special facilities and precau- 
tions necessary when passengers are carried 
will be provided almost as a matter of 
course. The Department of Commerce 
has been doing very useful work in the im- 


observed. At present anyone can stroll 
into and upon the flying area at will, with 
hazard to himself and inconvenience, to 
say the least, to pilots. 

Because of the practical limitations in 
cost of developing a suitable all-over 
surface for a large flying field, it is now 


customary to provide paved runways. 



each not less than 100 feet in width, for 
landing and take-off. The competitors 
are to indicate on the plan of the fleld an 
arrangement for such runways, giving safe 
landing under all ordinary conditions of 
wind and weather Adequate lighting 
facilities of course to be provided. 

Only ap^e^r or so ago an airport was 
considerecf well nigh perfect if proper 
landing and lighting facilities were pro- 
vided. The authors of the competition 
now call for innumerable “accessories.** 
In the marginal strips, space must be 
provided for parking automobiles and for 
mooring planes. Easy transportation 
facilities, other than by air, are now con- 
sidered essential. Passenger concourse and 
waiting room of 2500 square feet are to be 
indicate on the plans, ^th ticket wickets, 
office space for traffic manager and officials 
of at least four air transport companies, 
and all the normal accessories of a railway 

r isenger station. “An important essential 
to provide safe access for passengers, 
protected from the weather, to the loading 
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point for transport airplanes/* There 
must be suitable hangar facilities for plane 
repair and space for fire apparatus, ambu- 
lance, and so on. A hotel and concessions 
are to be incorporated in the plans. 

It is extraordinary to think that such a 
competition is in being to-day. Three 
short years ago it would have been re- 
garded as visionary. 


Eaglerock Bullet 

A IRPLANE designers are always striv- 
ing to reach the ideal aircraft which 
shall be nothing but a flying wing. One of 
the steps in such evolution is the use of a 
retractible landing gear. Retractible land- 
ing gears have been frequently used in 
racers and in amphibians. There is reason 


to believe that they will also be employed 
in ordinary commercial landplanes. 

Indeed, the Alexander Aircraft Corpora- 
tion has already brought out a four passen- 
ger cabin monoplane, the Eaglerock Bullet, 
in which a retractible landing gear is suc- 
cessfully employed. The method of re- 
tracting the landing gear is said to be quite 
fool proof. Whether up or down its condi- 
tion is always apparent to the pilot. A 
hand wheel on the front wing beam is used 
to draw up the gear into specially designed 
compartments, and when the gear is re- 
tracted the underside of the fuselage is 
completely streamlined. Equipped with 
a Kinner 1 00 horsepower engine and carry- 
ing four passengers, the Billiot has at- 
tained a high speed of 130 miles per hour. 
Our photographs show the clean appear- 
ance of the “Bullet” with its gracefully 
tapered, cantilever monoplane wing. 


Airplanes Make Pastures of Cutover 
Timber Lands 

A irplanes are making the desert 
blossom, if not exactly as the rose, at 
least as first-class pasture land, in large 
areas of cutover timber land in the Pacific 
Northwest. They have added to their al- 
ready long list of accomplishments the r61e 
of broadcast sowers of grass seed, and the 
first experiments have shown them to be 
much more successful and rapid than hand 
workers, as well as more economical. 
Timber companies in the Northwest have 
found the problem of the large areas of 
stripped lands left on their hands after 
logging operations a serious one. The most 
economical use appears to be to bum the 
“slash** and then sow the area in grass and 
use it as sheep or cattle pasture. But the 
land is for the most part very broken and 
rough, and men on foot have a hard time 
seeding it. This method proved to be so 
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slow and expensive that it has b^n em- 
ployed only where conditions were ideal. 

One corporation hired a plane and pilot 
from a commercial flying company. A 
special hopper was built for releasing the 
grass seed, which was spread out in a wide 
stream by the propeller blast. Flying fairly 
low across the newly burned-over land, the 
plane sowed the grass seed into the loose 
ashes, which served as a receptive and well- 
fertilized seed bed. 

One plane was able to sow from 160 to 
200 acres of rough land a day. The l^st 
that a man on foot can do over similar 
terrain is five to eight acres a day. Even 
counting the high cost of plane hire or 
ownership, the flying method of sowing is 
by far the cheaper, averaging 40 to 60 cents 
an acre, as against a cost for hand sowing of 


76 cents to $1 .25 per acre. Moreover, plane 
sowing requires only six or eight pounds of 
seed per acre, while the hand method uses 
ten or twelve. Since grass seed costs from 
30 to 36 cents a pound wholesale, this item 
is not inconsiderable. 

The work of sowing over broken ground 
is not without its dangers. The planes have 
to fly fairly close to the ground, and the 
broken surface and frequent deep side 
ravines cause all sorts of treacherous air 


currents. The aviator has to be constantly 
on the alert, for a forced landing would al- 
most certainly mean a crash. However, all 
the work to date has been accomplished 
without accident . — Science Service, 


Our First Army Pilot 

TN THE article “Builders of the Avia- 
^ tion Industry** appearing in our March 
issue, it was stated that Brigadier-General 
Benjamin D. Foulois is “the flrst army 
air pilot in point of service.** When ex- 
ception was taken to this by a reader, we 
wrote the Army Air Corps and the follow- 
ing is a part of the reply we received: 

. . the Chief of the Air Corps 
has directed me to inform you t^t 
General F. P, Lahtn was the first army 


officer to pilot an airplane, General 
B. D. Foulois was the second Officer 
to receive his flying training. Neither 
of these officers have, however, been 
continually with aviation since they 
flnished training so that from the point 
of view of continuous aviation service 
it is believed that Major T. D. Milling 
has served longer than any other 
officer/* 


How Long Will An Engine Last? 

A . H. R. FEDDEN, a British Designer, 
lecturing before the Royal Aeronau- 
tical Society, recently gave some remark- 
ably interesting statistics on the life of air- 
craft engines. 

On the Imperial Airways lines in the 
Middle East, where Bristol Jupiter engines 
of approximately 460 horsepower are em- 
ployed, the following figures apply: 


Average hours operation per 

engine 469 hours 

Maximum recorded hours, one 

engine 960 hours 

Average hours between over- 
haul 400 hours 

Average man-hours for over- 
haul 1866 hours 

On the K. L. M., or Royal Dutch Air 


Lines, operating between London and Hol- 
land, using the Jaguar engines: 

Average hours between over- 
hauls 400 hours 

Average man-hours for over- 
haul 480 hours 

For the Wright Whirlwind of 200 horse- 
power, Mr. Fedden secured data from nine 
different operators: 

Average hours operation per 

engine 401 hours 

Average hours between over- 
hauls 290 hours 

Maximum recorded hours on 

one engine 2000 hours 

These figures show a vast improvement 
over those of three or four years ago. 

For Cirrus engines used by English light- 
plane clubs, the data secured are as follows: 


Average hours operation per 

enpne 290 lioiprs 

Maximum recorded hours on 

one engine 408 houm 

Average hours between com- 
plete overhaul 860 hours 

Man-hours for top overhaul . 26 hours 

Man-hours for complete over- 
haul 100 hour* 


The figures for the Cimia are of par- 
ticular interest to our own flying clubs who 
will use engines of similar power, and who 
from reliable experience such as this should 
be able to compute the running and de- 
predation costs of their engines with ac- 
curacy. 

la the same paper^ Mr. Fedden also 
cusses the relative merits of the radial air- 
coded engine and the in-Une 



Three quarter view of the neat looking Eaglerock Bullet 
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engtne. The diegrami iHuetxet^ installa- 
tiona idth a cytihder tn^^lkte engine and 
with a nine cylinder afar*H»cH4ed job. 

The exponenta of the in-line engine atreaa 
its angler head reaiatgnoe. But by com* 
pletj^ encloaing the radial engine with 
suitable cowlings allowing an opening at the 
center aa shown in the diagram, the head 
resistances can be put on a footing of 
equality with the in-line type In the large 
airplane where the body is necessarily of 
big dimensions, the radial may actually 
score in head resistance, because there must 
be a big air-resistance-producing body, re- 
gardless of the engine used. Further, with 
» the radial engine, cooling will be less of a 
problem because all the cylinders are equally 
exposed to the air blast There is no rear 
part of the engine to receive air which has 
already been warmed by the drst cylinders 
Again, the radial engine has the advantage 
of light weight and compactness. In spite 
of the growing popularity of the in-line 
engine, evidently the controversy over the 
two types is far from being closed. 


The Boeing M-A 



The Ulustratioans lA the vertical row at the left are of a 12-cyliiider “V” type 
water-cooled efigitie. At the right are similar views of a 9-cylinder totally 
inclosed air-cooled engine. See article on the opposite page and at the left 


pOLONEL LINDBERGH thinks that 65 feet; height overall, 15 feet 2 inches, 
^ larger and larger planes will be needed upper wing span span, SO feet; lower wing 
for passenger air transport, and that four- span 64 feet 10 inches; wing area 1220 
engined planes are likely to come soon In square feet. The useful load is 7188 pounds 
the meantime quite a number of large three- and the gross weight fplly loaded is 16,500 
engined planes are already in use or in pounds. Powered wtth three 525 horse- 
process of construction One of the most power Hornets, the high speed is 135 miles 
interesting of these is the Boeing 80-A, a per hour, and the initial climb 900 feet 
twenty-place cabin monoplane of the fol- per minute 

lowing characteristics. Length overall, Our photograph Is unique in showing 



the airplane apparently complete but with- 
out covering on wings or fuselage It will 
repay careful study. What is at first 
glance a meaningless maae is on the con- 
trary a beautiful and instructive view of 
the structure of a modern airplane Look- 
ing at the upper wing we see that the spars 
are built up of two steel tubes with welded 
diagonal tubes in between the two tubes 
forming the upper and lower flange of the 
girder The ribs are also in the form of an 
engineering truss, apparently with square 
dural channels. The interplane struts are 
of streamline steel tubing Swaged tie-rods 
are used in the internal truss of the wing. 
The huge ailerons are apparently covered 
with sheet dural and are supported on 
brackets from the rear spar. 

Airport Sign and Signal 

A COMBINATION sign to attract visi- 
tors to the airport, and to serve as a 
Fignal for pilots m the air has been con- 
structed at the Visalia, California, airport 



't- 
•s. 






by A A. Clark, director of the aeronautics 
division of the Visalia Chamber of Com- 
merce. This signal consists of a canvas cur- 
tain that may be marked with any device 
that is desired When a rope is pulled, the 
curtain rolls up on a roller under a metal hood 
which also serves as a housing for the re- 
flector and electric light bulbs. Signals 
may be seen by night or by day and several 
rolls may be accommodate. 
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The Month in Medical Science 

Progress in the Mediccil ctnd Surgical Fields 

By MORRIS FISHBEIN, M. D. 

Editor of the Joumiil of the American Medical Association ancf of Hygeia 


Sudden Death of Motorists 

T^OT infrequently newspapers report 
cases of sudden death in drivers of 
motor cars. In most of these instances, 
the persons in apparently good health have 
started out on a drive and have been found 
dead in their car by the roadside In other 
instances, cars have toppled into ditches 
and into rivers due to the sudden death of 
the drivers. Physicians in Chicago have 
recently published three instances of this 
character. A man aged 65 was driving an 
automobile which was suddenly noticed 
to be going from side to side and finally to 
go olf the embankment and turn over A 
post-mortem examination revealed changes 
in the heart which indicated that death 
had occurred from heart disease before the 
car went off the road. Although blood 
was found under the scalp, there was no 
fracture of the skull and no hemorrhage or 
other abnormal change in the brain. 

In the second case, a man aged 67 was 
driving a motor car over a dry concrete 
road. People in the following machine 
noticed that the car suddenly began to 
zigsoig; finally it left the road and turned 
over in a shallow ditch First inspection 
indicated that death had resulted from a 
skull fracture and injuries to the brain, 
but when a post-mortem examination was 
made, the skull fracture was not found, 
the brain was uninjured, and sufficient 
changes were found in the blood vessels 
and heart to indicate that death had oc- 
curred suddenly from stopping of the 
heart. 

It is pointed out that people who die 
from such changes in the heart sometimes 
die sitting upright in a chair, on the seat of 
some public conveyance, and frequently 
so quietly that other people sitting nearby 
are unaware that death has occurred. 

Numerous instances of this kind that 
are available in medical records are still 
further indication of the necessity for some 
sort of physical examination for people 
who drive motor cars, particularly in con- 
gested traffic of great cities. 


How Gilbert, American Composer, 
Conquered Heart Disease 

/^NE does not usually search in medical 
periodicals for extraordinary bi- 
ographies or for the records of noted 
musicians. Nevertheless, the true story 
of the life of Henry F. Gilbert has been 
told in such a periodical by his physicians, 
Drs. Paul D. White and Howard B 
Sprague, and it constitutes one of the most 
inspiring documents that has thus far 
been made available relative to those who 
have conquered their handicaps and lived 
lives of usefulness to humanity. 

Henry P. Gilbert, the American com- 
poser, was bom of old New England 
stock in Somerville, Massachusetts, on 
September 26, 1868. His father was a 
composer and organist and his mother 
W 18 a singer. At birth he suffered with 


certain defects of the heart which were to 
control him during his entire life. These 
defects involved narrowing of some of the 
valves of the heart, a defect in the tissue 
that divides the heart chambers, an enlarge- 
ment of the right ventricle of the heart 
which is especially concerned with forcing 
blood throughout the body, and an unusual 
position of the large blood vessel leading 
away from the heart This combination 
of conditions has been named the “tetralogy 
of Fallot'* after the famous French 
physician who first described it in 1888. 
Associated with the condition there is 
enough interference with the circulation 
of the blood to cause clubbing of the fingers 
so that they are very broad at the tips and 



Portrait of Henry F. Gilbert. 
Cyanosis of the checks and hands, 
and clubbing of fingers can be seen 


also a general blueness which is particularly 
marked over the cheek bones. 

Because of the interference with his cir- 
culation Gilbert was unable to play vigor- 
ously during childhood He became easily 
fatigued and short of breath. Many times 
physicians expressed doubt that he would 
survive to adult life Dizzy spells and 
headaches attacked him not infrequently. 
As he grew older he sometimes staggered 
like a drunken man and fainted on one 
occasion during a rehearsal of one of his 
pieces of music. As a young man Gilbert 
studied with Edward MacDowell, the 
famous musician. In 1901 when Gilbert 
was 33 years old he went to Europe on a 
cattle boat to hear the opera “Louise." 
He determined to devote the rest of his life 
to the development of American music. 
His “Negro Rhapsody," “Indian Sketches," 
and “Dance on Place Congo" are an indica- 
tion of some of the themes that won for 
him international recognition. During his 
later years his heart action and respiration 


were improved by the use of digitalis, the 
drug that has been recognized as one of the 
great sheet anchors in the treatment of 
disease of the heart. 

On May 19, 1928, Mr. Gilbert died in 
Cambridge, Massachusetts, of apoplexy. 
He was 60 years old and he had made of his 
crippled life, in the words of Dr. White, a 
great success. A post-mortem examination 
revealed the soundness of the diagnosis 
and the manner in which the tissues, ab- 
normal at birth, had accommodated them- 
selves to carrying on the life of this re- 
markable figure. His story should bring 
hope and inspiration to every other victim 
of heart disease. 


Botulism and Home Canning 

'DECENTLY a meal of home-canned 
string beans was served to a group of 
Italians in Westfield, New York. There- 
after eight of the people who ate the beans 
became severely ill and four died, ap- 
parently from botulism transmitted through 
the beans. 

For more than five years the Journal 
of the American Medical Association^ the 
United States Public Health Service, and 
the canners' organizations have issued 
warnings relative to the danger of botulism 
from home-canned string beans canned by 
the cold-pack method. The departments 
of home economics in colleges and uni- 
versities have endeavored to educate people 
regarding the danger. 

Many of the recipes for the home-canning 
of vegetables antedate our present knowl- 
edge of botulism. The organism and its 
poison are difficult to control, and the 
public must realize that every non-acid 
vegetable should be rendered safe either 
by sterilization for a sufficient time and 
temperature in a pressure cooker, or by 
drying, or by the addition of 10 percent of 
brine solution. The only other alternative 
is long boiling, after removal from the 
glass jar, which serves to destroy much of 
the value of the vegetable itself. The com- 
mercial canners have learned the lesson and 
render their products safe by suitable steam 
heating under pressure during the canning 
process. 


Mosquitoes and Horses 

T he Bureau of Malarial Control 
of Porto Rico recently conducted a 
series of investigations which proved that 
when horses and men slept in the same 
house mosquitoes attacked the horses 
and only rarely the men. When the ani- 
mals were removed from the vicinity of 
the house, the mosquitoes at once returned 
to the human diet. 

A European investigator published in the 
Annals of the Pasteur Institute related in- 
vestigations which indicate that the 
mosquito is highly adaptable to conations 
that affect its opportunity to live on animal 
blood. Those mosquitoes which live on 
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liv« stock develop stronger mouth parts 
then those that feed on man. If live stock 
is kept outdoors In a windy country, the 
mosquito will seek the interiors ot the 
house and feed on the human beings in the 
house. However, if the animals are housed 
in good stables,* the mosquitoes are more 
Uli^ to seek them. 

Tm control of all of the parasites that 
aiiiict mankind depends just as much on 
an intimate study of their natural history 
and the way in which they live as on any 
other factor. 

Digestion of Meat 

G\>R some time the physiologists have 
^ emphasised the idea that meat is a sort 
of stimulant to the digestion in so far as it 
gives the stomach something to work on, 
in addition to providing nutriment of im- 
portance for the human body. Recently 
Drs. Martin £. Rehfuss and George H. 
March of Philadelphia have made a care- 
ful study of the gastric digestion of meat in 
health and in disease. They found that 
meat induced the highest degree of acidity 
in the human stomach and that the secre- 
tions of the stomach varied with meat from 
their reaction toward breadstufts and 
cereals. 

As a result of testing the digestion of 
meat in patients with a large variety of 
diseases, it has seemed to the investiga- 
tors altogether probable that serious 
systemic diseases involving impaired func- 
tion of the stomach likewise impair the 
ability of the stomach to digest meat. The 
evidence indicates that observations on the 
body in health cannot by analogy be carried 
over to the body in ^seaae. In health, 
meat acts as a stimulant to the gastric 
function. In disease it does not act to 
produce a maximum response on the part 
of the secreting membranes of the stomach 
and hence must be used with considerable 
caution. Another advantage of the in- 
vestigations has been to provide a sort of 
diagnostic test which will enable the 
physician to differentiate in the diagnosis 
of diseases of various types affecting the 
stomach. 

Radioactivity After Death 

\^HEN radioactive substances enter 
the human body, there is a continu- 
ous bombardment of the tissues by the 
radiation, with effects on the bones and 
on the blood. These changes have been 
noted by various observers and today one 
exercises great caution in the use of these 
substanoes. As an indication of the 
permanency of effects, the observations 
made by J>rs. A. V. St. George, Alexander 
0. Gettler, and Ralph Muller are strik- 
ing. 

Some years ago a number of employees 
in a factory in New England were engaged 
in fMUnting watch dials lyith a mixture con- 
taining a Stnall amount of radium and 
memlhoriuin to make the watch dials 
iumlnoiis. One ot these employees was an 
unmiitM ItaUap g|ri abnut 2d years of 
age. In hhr wmk iim ems accustomed to 
pohitinf the brushimween her teeth. She 
developed vague aches and pains which 
wsfe distinctly diagnosed as rheumatism* 
symptoms became wUiie and in 1922 
She was found to be suffering also from 
Sp|MUs. She died on September 12, 1922, 
and these i^heases, indumg some Inffam* 
of the mouth and bleeding of the 
futnd^ were assigtied as the cauds. 



Radium rays from various tissues of the body five years after death, in a case 
of indlistrbd contact with radium. 1; piece of lower jaw: 2; vertebra: 3; 
femur: 4 ; femur through lead: 5; tibia: 6; livetit 7. metacarpal bone: 8; brain: 
9; lung; 19$ spleen ash. For details, see also ^tem in the column at the left 


Since that time, it has been found that 
other employees working in industries of 
this character have died or become 
severely ill from the effects of radium. Be- 
cause of the question of compensation, the 
body of the mri mentioned was disinterred 
five years after burial, a post-mortem 
examination made and the timues studied 
for the presence of radioactive materials. 
Every poition of bone and of tissue tested, 
including the bones of the jaw, the spine, 
the legs, the hands, and the liver, brain, 
lungs and spleen, indicated the presence 
of radioactiys material Tests made with 
an tIectruiOOpO and with photographic 
plwtps wmlbmtod these observations. 


App^ently radium salts taken into the 
body nnd permanent lodgment in the 
tissues and have a predilection for the 
bones. The bombardment of the bones 
by radium rays causes increased brittleness 
and eventually the death of the tissue. 

Mental Excitement and Brain 
Stimulation 

^HERE are certain drugs which have 
the power of bringing about stimulation 
of the brain through cutting down the 
pxygen and increasing the carbon dioxide 
in the body. It occurred to investigators 
in the University of Wisconsin, working 
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under a grant from the Ella Sachs Piotz 
Foundation, that it might be of value to 
stimulate the brains of patients with 
various mental disorders. 

Patients with dementia praecox, mel- 
ancholia, and manic depressive insanity 
were treated by the use of drugs that might 
bring about such effects and with inhala- 
tions of a mixture of carbon dioxide and 
oxygen. It was found that persons in the 
stuporous phases of certain psychoses 
received definite stimulation of the brain 
by this method, and indeed by these 


simple chemical procedures, the mental 
process in certain psychotic patients were 
restored toward normal for periods from 
two to twenty-five minutes. During these 
times, therefore, it was possible to ask 
questions and receive answers and to make 
other studies of the greatest importance 
toward yielding eventually an understand- 
ing of the nature of these diseases. 

Drs. A, S. Loevenhart, W. F. Lorenz, 
and R. M. Waters, who carried out the 
work, found that during the periods of 
brain stimulation the patient would sud- 
denly develop an intelligent appearance, 
hold a clear conversation and even exhibit a 
remarkable memory for past occurrences. 
Certain persons who usually had a smirk 
or silly grin would develop an interested 
expression and those who were apathetic 
became quite animated. 

The preliminary report of the Wisconsin 
investigators indicates new possibilities 
for a solution of these important problems. 


Ethylene and Vitamin Content 

p'OR several years it has been known that 
* fruits and vegetables may be ripened 
rapidly by the application of ethylene 
gas. In 1927 attention was called to the 
possibility that such artificial ripening, 
while it served to hasten the coloring of 
the fruit and vegetables, might interfere 
seriously with their vitamin content. In 
1928, investigators showed that celery 
bleached by ethylene does not differ in 
vitamin B content from ordinary celery, 
but recent investigations by cheniists in 
the Iowa Agricultural Experiment Station 
bring out new facts regarding the vitamin 
content of tomatoes. 

No difference was found in the vitamin B 
content of tomatoes — green, air ripened, 
ethylene ripened, and vine ripened. The 
vitamin A content of ripened tomatoes was 
found to be greater than that of the green 
mature fruit, and the same quantity of 
vitamin A was developed in the tomatoes 
regardless of the method of ripening em- 
pl^ed. Green tomatoes were found to be 
relatively poor in vitamin C content. Air 
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ripened and ethylene ripened tomatoes 
were richer in vitamin C than was the 
green fruit. Vine ripened tomatoes, 
however, contained more vitamin C than 
either green or artificially ripened tomatoes. 

Moreover, a research in the Michigan 
State College brought out the fact that 
vitamin A is present in green asparagus, 
whether freshly cooked or canned, but 
that bleached aspamgus does not contain 
enough of this substance to prevent death 
in white rats that are undergoing vitainin 
A starvation, This observation is easily 


correlated with other studies indicating 
that the coloring matter of plants is asso- 
ciated with the vitamin A content. 


Body Builds of Infants 

ACCORDING to the Drs Bakwin of 
the department of diseases of chil- 
dren in Columbia University, children are 
of two types — long and wide. More and 
more physicians are beginning to consider 
the relationship of the constitution and 
body build to the development and nature 
of the human being. It has long been 
recognized that boys die in much larger 
proportion during the first year of life 
than do girls, and that the male is ap- 
parently more influenc’ed by environment 
than is the female. 

Grown-ups have been classified in all 
sorts of ways. The geneticist, C. R. 
Stockard, has introduced the classifica- 
tion of linear and lateral types. The linear 
type has a long head, a high narrow nasal 
bridge, sharp prominent nose, narrow 
mouth arch with teeth that are usually ill 
set, small poorly-developed lower jaw, 
long thin neck, long slender extremities, 
and slender bones and muscles. In such 
people the stomach is vertically placed 
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and long and narrow, and the intestinei 
skort and active. The linear type oi person 
has a thin skin and tends to be under- 
weight. 

The lateral type has a broad head, a 
wide and low nasal bridge, prominent 
strong lower jaw, short * neck, rounded 
shoulders, large bones and, in fact, tends 
to be the opposite of the linear type. In 
the lateral type of person the stomach and 
intestines are long and sluggish, and he 
tends to be overweight. 

Many psychologists have attempted to 
associate personality with body build, 
assigning to the linear type such qualities 
as idealism, egoism, fastidiousness, moodi- 
ness and cynicism; to the lateral type, 
talkativeness, good humor, and plodding 
perseverance. 

The Drs. Bakwin were able to classify 
infants by this method in their nutrition. 
They found, moreover, that babies suffer- 
ing with malnutrition tend to be of the 
linear type, whereas those with eczema 
were of the lateral type. Obviously, 
therefore, the type of body build of the 
infant must be taken into consideration in 
determining whether or not it is maintain- 
ing a proper weight. Because of the body 
build, one tends to gravitate into certain 
types of occupation. All of these factors 
are taken into consideration by the modem 
scientific investigator. 


Damages for Cockroaches 

British courts have awarded 481 
pounds damages to a woman on the 
ground that the encouragement of cock- 
roaches by neighbors on a lower floor and 
the consequent invasion of her premises by 
numbers of these insects had produced in 
her insomnia and nervousness, damaged her 
rooms and her curtains, and caused her 
considerable work in an attempt at ex- 
termination. Her claim included 110 
pounds special damages for repairs, ma- 
terials, cleaning, and medical attendance. 

Her medical attendant asserted that 
she had been bitten by the cockroaches, 
and that as a result she had a severe 
dermatitis. However, an expert witness 
for the defense asserted that the cock- 
roaches would not bite. The cockroaches 
were a species known as Blatia orientalis, 
which do not bite or pierce the human 
skin, but which eat bedbugs. Both the 
cockroach and the bedbug appeared in 
England in 1583. Both are practically 
omnivorous, and not only eat organic 
refuse of all types but also each other. 

{Please turn to page 86) 



Variations in shape of chest and heart in infants, as applies to the discussion 
entitled “Body Builds of Infants, “ appearing in the center column above. 
The plate on the left, u, shows a long narrow chest scarcely wider below than 
above, the diaphragm sloping sharply downward toward periphery. 
The heart is elongated and thin and almost vertically pleictd. The chest 
shown in the plate at the extreme right, is a marked contrast to d. 
chest is short and broad and flares markedly below. The ribs, as as tha 
diaphragm, are almoat transeem. The lent mla of the heart la almett 
horixontal. Cheits shown at h tod c aee of otheir Ititeriiiedliim' tsma. 



Variations in the shape of the hands in infants. a\ long, narrow hand of the 
linear type of infant: h and c; intermediate types of hands: d; short hand 
with the stubby fingers of the lateral type of Infant. These different types 
and their characteristics are discussed at length in the center column below 
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Chemistry in Industry 

Advances Made in Industrial and Experimental Chemistry 


Case Hardening Sted by 
Nitrogen Treatment 

T he fact that nitrogen embrittles iron 
and steel is not contested, and as brittle- 
ness is but a manifestation of hardness it is 
not surprising to find that many attempts 
have b^n made to employ nitrogen as a 
hardening medium for iron and steeL It 
may be that in cementing and c^-harden- 
ing iron with cyanides, the nitrogen plays 
its part with the carbon, according to a 
writer in Chemical Age, Case-hardening 
by nitrogen has been the subject of numer- 
ous experiments, and renewed interest has 
been taken in the subject since it has formed 
the basis of several patents recently ap- 
plied for by the Krupps. The patent 
specifications are not very explicit, but 
from time to time the Krupp experiments 
with nitrogen have been described in the 
German technical papers, and the broad 
outlines are fairly well-known. Most of 
the work has been carried out by A. Fry. 

The process is more particularly appli- 
cable to the case-hardening of small steel 
parts which it is desirable to preserve care- 
fully from all distortion. The process is 
carried out, therefore, at the comparatively 
low temperature of 580 degrees. Centigrade, 
and the case-hardening and nitrogen-yield- 
ing mediiun employed is a gas consisting 
chiefly of ammonia. Heating is continued 
for a considerable time (40 to 60 hours) but, 
wMle the case is satisfactorily hard, it is 
said not to be brittle, as the temperature 
is below that at which the noxious nitrides 
(FeaN and Fe 4 N) form. The equally 
noxious iron nitride eutectoid (Braunite) 
with which, according to Fry, the objec- 
tionable brittleness Is chiefly associated, is 
not found in the finished and case-hardened 
article. The case is glass-hard and greyish 
in appearance when the articles are with- 
drawn from the furnace, but it is easily 
polished and retains a high surface finish. 
The process is applicable to parts which it 
would be diflficult or impossible to car- 
burise in the ordinary way. 


Germany’s Chemical Industiy 
Expands 



tions of German chemical producers during 
recent years was continued in 1928, a 
sun^y of the German chemical industry 
just issued by the Commerce Department 
reveaia. 


2>uring the past year, according to the 
survey, the Qmnan Bye Trust, represent- 
ing afjpn^mat^ one third of German 
chemical production, oon^uded agreements 
with Britiflh, Vrezn^ Sedas, and Italian 
chemical findl Add acquired a half interest 
in a large Anmridan phdto-^ plant. 
In addition it ofi&didly ratified the Fmnco- 
German dye pact of 1927, In February of 
the cnrrent year it increased its holdings 
In a Swiis company hy 60,900,000 dollars, 
a move believ^ to be the forerunner of 
further fortign investments. The most 
Ittteiy prospects mentioned in this con^ 
n eclfai i ittdlnde n Swiss dye eompany» and 


Dutch and French rayon firms. All of 
these interests, it is pointed out, have 
affiliations in the United States. 

By means of international cartel agree- 
ments, the German chemical industry has 
partially regained its former dominance 
in the world^s dye markets. It holds first 
place in production of synthetic nitrogen 
fertilizers, producing last year about one 
half of the world's supply, and shares with 
France what amounts to a virtual monop- 
oly of the world's potash market. In 1928 
nearly a third of Germany's billion dollar 
output of chemicals went into export trade. 

Notwithstanding the fact that Germany 
is the world's second largest producer of 
chemicals, its imports of both raw and 
finished materials in this line have in- 
creased markedly. American benzene, 
turpentine, rosin, sulfur, and phosphate 
rock enjoy large sales in the German 
market and appreciable quantities of 
American sulfur d 3 re 8 , pyroxylin lacquers, 
and toilet preparations were also shipped 
to Germany in 1928. Approximately one 
eighth of Germany's chemical imports 
originated in the United States. 


Proposes Power from Polar C!old 

T> EGIONS of intense heat, such as the 
great tropical deserts, have often 
been proposed as sources of natural power. 
It has remained for H Barjot, a fVench- 
man, to visualize the polar wastes in the 
same rdle. After all, our conception of 
'"hot" and ''cold” are purely relative, and 
while it would be rash to predict imme- 
diate commercial application of the idea, 
no doubt it Is scientifically plausible. 

M. Barjot suggests that the water at 
almost zero degrees beneath thick layers 
of ice in regions where the air temperature 
is of the order of 40 degrees might be 
pumped to the surface and the latent heat 
(liberated by the water in freezing) used 
to boil a liquefied gas such as ammonia or, 
preferably, to remove by boiling a volatile 
non-aqueoua hydrocarbon such as pro- 
pane from an intimate mixture with water. 
The fluid could then be used to work a 
turbine, frozen sea-water or brine provid- 
ing an efficient and convenient condenser, 
since the hydrocarbon would be recoverable 
from the saline liquor produced by fusion. 
If the mechanical efficiency of the installa- 
tion is assumed to be four percent, one 
cubic yard of water would supply energy 
equal to that produced by the fall of the 
same quantity ot water through 4000 feet. 


Mysterious Superiority of *‘Levi- 
athau’s” Steel Plates a Myth 

ANOTHER myth in which mysterious 
^ superiority wes attributed to a prod- 
uct of the sldU of German chemists was ex- 
ploded recently when exhaustive labora- 
tory tests at the United States Bureau of 
Standards established the fact that the 
steel plates of the great German-built liner, 
reslet saltwater corrosion no 
better than asiy other good ship^pUte. The 
statement has Ixequently been made that 


the steel plates used in the construction of 
the hull of the Leviathan have shown in 
service a marked superiority in resistance 
to corrosion by sea water to that shown by 
other ship plate. 

Several years ago the results of compara- 
tive tests of some of the original steel plates 
from the Leviathan hull and some steel- 
plate attachments to the hull, added at the 
time the ship was used for transport duty 
in the World War, were reported to show 
the striking superiority of the former. The 
importance which has been attached to the 
reports of the outstanding superior quality 
of the Leviathan ship-plate with respect 
to corrosion resistance is attested by the 
fact that within the past two years a large 
American oil-refining company specified 
that ship-plate similar to that used for the 
hull of the Leviathan should be used. 

A series of corrosion tests of mild steels, 
including some Leviathan and other Bhip>- 
plate, was made by the wet-end-dry and 
the continuous-immersion methods in sea- 
salt solutions. The steels varied in copper 
content from a trace to over 0.60 percent. 
No differences in corrosion behavior were 
observed other than those resulting from 
difierence in the test methods employed. 
The corrosion rate in the wet-and-dry test 
decreased as the surface film was built up 
but was always much higher than that for 
simple immersion. 

The laboratory test results have not 
confirmed in any way whatsoever the 
claims made for the Leviathan plate for 
unusual superior corrosion resistance. It 
is believed that differences in the service 
conditions, the importance of which has 
apparently not been fully appreciated, will 
account satisfactorily for the alleged dif- 
ference in the corrosion behavior of these 
steels. 


Columblum May Gome Out 
of the Museum 

A MONG the so-called rarer metals, col- 
umbium has as yet found little or no 
industrial application, although tantalum, 
with which it is practically always asso- 
ciated in nature, plays an important rOle 
in the manufacture of dental and surgical 
instruments, pens, crucibles, dectrodes, 
and electrolytic rectifiers. Tantalum al- 
loys readily with many other metals such 
as iron, i^uminum, molybdenum, titanium, 
and tunfBten. The importance of these 
alloys \ie§ ix their high melting point and 
great haran*^. 

Although the properties of columbium 
resemble very closely those of tantalum, 
it has received comparatively little atten- 
tion. Perhaps a partial reason for this 
has been due to the difficulties involved in 
the methods available for the extraction 
of columblum. 

A recent investigation of “The Deter- 
mination of Tantalum and Columbium” 
conducted at the Rare and Precious Metals 
Experiment Station of the United States 
Bureau of Mines, Department of Com- 
merce, in co-operation with the University 
of Nevada, at Reno, Nevada, makes use 





78 

of an entirely new method for the separa- 
tion of these two elements. It possesses an 
advantsRe both in time and expense over 
the older methods of obtaining columbium 
free from tantalum. Should this rnethod 
prove satisfactory for the separation of 
large quantitites of these elements, it 
should result not only in a cheaper produc- 
tion of tantalum but in the stimulation of 
interest in columbium and should bring 
into use one more of the rarer metals, 
whose properties have been so beneficial 
to the manufacturing industries. 


Sunflower Seeds Supply Russia with 
Potash 

E veryone knows that Russia is a 
tremendous country with rich re- 
sources as yet undeveloped; but it will 
surprise many to know that one of that 
country’s important raw materials is sun- 
flower seeds. Russia is producing 3000 
tons annually of carbonate of potash from 
dried sunflower seeds, according to C H. 
MacDowell, President of the Armour 
Fertilizer Works. That production, al- 
though only a drop in the bucket as far 
as the world supply of potash is concerned, 
represents “considerable” sunflowers. 

World production of potash is steadily 
increasing, having amounted to 1,600,000 
tons in 1927. The United States produced 
more than 60,000 tons in 1928, which was 
only one sixth of the total consumption of 
this essential fertilizer in this country. 


Titanium Pigments Invade 
the Paint Field 

ALTHOUGH titanium is far from being 
the “rare element” many seem to 
think it to be (it far exceeds in abundance 
in the earth’s crust the “common” metals 
copper, zinc, lead, tin, and manganese), 
there are comparatively few uses for it, say 
A. W. Hixon and W. W. Plechner, writing 
in a recent issue of Chemical and Metal- 
lurgical Engineering. Although widely 
disseminated, the important commercial 
deposits are more or less localized in Vir- 
ginia and Florida in the United States, 
Quebec Province in Canada, in Norway, 
the east coast of Africa and at Travancore, 
India. 

More recent, and of rapidly increasing 
importance, is the use of titanium oxide 
pigments. This development is largely a 
result of the more exacting requirements of 
white pigments, induced by competition 
between the manufacturers of those gener- 
ally used, that is, white lead, zino oxide, 
and lithopone. 

Desirable properties in any white pig- 
ment are: whiteness; chemical inertness; 
hiding power; a degree of subdivision which 
is amenable to control; ability to form 
with a vehicle mixtures which do not re- 
quire a large amount of the vehicle merely 
for the purpose of wetting the pigment; 
when dried in a thin film that film should 
be as permanent as possible; on disintegra- 
tion of the paint film a surface suitable for 
repainting should be left. Titanium diox- 
ide, alone or combined with inert fillers, 
poseeesee these properties to a marked de- 
gree. 

Paints made with titanium pigments 
have shown no tendency to crack or peel, 
but have worn down evenly and uniformly, 
the surface finally becoming powdery 
{^'chalking*') and remaining in excellent 
condition for repainting. Since a pure 
titanium oxide paint is inclined to be too 
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elastic, the addition of zinc oxide as a 
hardener gives an even more durable paint. 
Owing to the fact that titanium oxide is a 
neutral pigment it has no action whatso- 
ever on the vehicle, making a very slow- 
drying “tacky” paint. This condition is 
overcome by the addition of zinc oxide or 
driers. 

Since titanium oxide, like the similar 
oxide of silicon, is the most stable com- 
pound of the metal, the pigment is ex- 
tremely resistant to attack by any of the 
destructive agencies to which it is likely to 
be exposed. That it will resist the attack 
of sulfuric acid, which is notoriously the 
chief destructive agent in the air of cities, 
that it is not liable to discoloration by hy- 
drogen sulfide and that it is fully oxidized 
and therefore is not attacked by sea air or 
salt water, make it an excellent pigment. 

The physical properties of this material 
further enhance its value as a pigment. 
Its opacity is greater than that of any other 
known white pigment. 


Corrosion-Resistant Metals Not 
Immune To Electrolytic 
Corrosion 

'T^HE electro-chemical relation of metals 
to each other is utilized to protect 
metals from corrosion. Tin alone would 
make excellent “tin” cans were it not for 
its cost and softness. Therefore, it is 
plated upon an iron base, and as a rule it 
protects the iron from corrosion brought 
about by the contents of the can. At a 
recent Canners’ Convention, E. F. Kohman 
reported that he had made cans from so- 
called stainless steels, such as chrome 
steels, chrome-nickel steels, and copper- 
nickel steels, and that all possessed ex- 
cellent corrosion resistance when filled 
with foods which ordinarily give trouble 
in tin cans. Yet when such cans made 
from corrosion-resistant alloys were given 
a tin coating, the cans corroded readily-- 
much more rapidly than ordinary tin cans. 

This striking failure of a combination of 
metals which individually resist corrosion 
is caused by the electrolytic action which 
occurs when dissimilar metals are im- 
mensed together in a liquid which may 
serve as an electrolyte. 


New Paving Uses Steel Framework 

A NEW street paving material, paten- 
ted in Great Britain and soon to be 
tried out in Paris, is known as Surfastal 
and is laid as follows: A concrete founda- 
tion about six inches in thickness is first 
built, upon which is poured a 0.6 inch layer 
of asphalt. A steel trellis or framework 
is then placed upon the asphalt, composed 
of strips one inch in height, 0.126 inch in 
thickness, and forming squares of about 
five inches on the side. To prevent dis- 
placing before completion of the surface, 
each square is connected by steel pins. 

When this trellis has been set in place, 
the squares are filled with asphalt and the 
resulting surface is thus divided into a 
series of small squares, bounded on each 
side by strips of steel, connected by steel 
pins. Since the framework is sufficiently 
flexible to conform to the profile of the 
foundation, it becomes an integral part of 
the wearing surface. The weight of heavy 
loads, therefore, is supported by the steel 
framework distributed over a considerable 
surface area, and the wear on the aphalt is 
never more than the wear on the edge of 
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the steel strips, thus reducing maintenance 
cost to a minimum. 

When asphalt or concrete is used in the 
surface layer, the material contained in 
each square extends under the steel frame- 
work to the contiguous squares and forms 
a homogeneous mass, separated on the 
surface only by the steel strips to a depth 
of one inch. 


Furfural Becomes a Staple Commodity 

^T^HE production of furfural by scientists 
A in the United States Department of 
Agriculture at Washington is cited by the 
Institute for Government Research, in a re- 
cent monograph on the Bureau of Chemis- 
try and Soils, as an example of how the 
agricultural chemists have converted vari- 
ous farm wastes into useful articles of 
commerce. Furfural is made from oat hulls 
and corn cobs, and is widely used as a 
solvent. 

Although farm wastes contain pentosans, 
and pentosans may be converted to furfural 
by a simple acid distillation, the institute 
points out that the government’s chemists 
were the first to produce furfural on an im- 
portant commercial scale. 

“The present American output of fur- 
fural,” the Institute’s publication says, “is 
more than a half million pounds, with an 
average selling price of 10 to 17 cents a 
pound. Before 1 922, when the color labora- 
tory of the Bureau of Chemistry and Soils 
started work on the production of furfural, 
it was a chemical curiosity valued at 30 
dollars a pound. 


Sulfur Dioxide Health Hazard 
Exaggerated 

T he increasing use of liquid sulfur diox- 
ide in small refrigeration units has 
caused considerable attention to be given 
to its effects on people who might breathe 
it. Apparently no really serious scientific 
study along these lines has yet been made, 
says Chemical Markets. References in 
medical literature are probably to tests 
using gases such as exist around smelters, 
which may contain, besides sulfur dioxide, 
other chemicals. 

Several, if not all, medical references to 
the subject carry the same statement that 
“On the membranes of the nose and throat 
sulfur dioxide forms sulfuric acid.” If sul- 
furic acid is formed, it is formed only to an 
extremely small extent. No such modify- 
ing statement appears, so that it can readily 
be seen how badly misled anyone may be 
who is interested in trying to learn what to 
expect when he, or his friend, or client, has 
breathed sulfur dioxide. 

Everyone can picture all too vividly what 
sulfuric acid wo^d do to the membranes 
of the nose and throat, but few can be ex- 
pected to know that, if formed at all from 
sulfur dioxide, this sulfuric acid is formed 
to an extremely small extent, and hence 
that any injury from sulfuric add so formed 
is almost impossible. It seems quite prob- 
able that these references in the medical 
literature were intended to read “sulfurous 
add” and not sulfuric add. Sulfurous acid 
(HaSO») is sulfur dioxide in water. Its 
properties are deddedly different from sul- 
furic acid. 

One other point on what has been written 
about the effects of sulfur dioxide, and that 
is, while the data given show serious effects 
or even death after breathing gases con- 
taining certain volumes of sulfur dioxide, 
(Please turn to p7ge 87) 
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How this grainless wood 
started a box maker 
in the toy business 

Bsre ate the facts about a box maher who Unproved one product, developed another and 
cut materUd waste to 2% by adoptUig Masonite Presdwood. In scores of other industries 
this grainless w€>od has proved equally profitable. Perhaps you, too, can employ it to 
advantage. Samples for test gladly supplied. 


Striking sharp steel projections 
in the revolving test drum, 
dropped 4,193 times before it 
broke, a Masonite Presdwood 
box, with light sheet metal cov- 
ering, proved itself vastly supe- 
rior to a similar box of all-steel 
construction. The test resulted 
in the adoption of this grainless wood by the G. B. 
Lewis G)mpany of Watertown, Wisconsin, for use 
in its Multitrip Boxes. Then it was found that the 
scraps from the box factory were ideal for toys. 

No cross grain in Presdwood 

These smaller pieces of Masonite Presdwood 
were really scraps in size alone. Toys of this 
grainless material are ideal for small children 
because of freedom from splinters. Resistance to 
warping insured durability for toys that might be 
left out of doors. The naturally attractive appear- 
ance of Presdwood was recognized as a sales asset 
not to be passed by lightly. 

Thus is explained the appearance of Aikitoy 
construction sets in the toy shops and department 
stores last Giristmas. 

But Presdwood does much more than build 
strong boxes and light toys. It panels ceilings of 
railroad coaches and the salons of steamers. It 
serves in hulls and dedts of fast hydroplanes 
and makes sturdy side panels for motor trucks. 


Where outdoor signs are made 
in quantities you will find it or- 
dered by the carload because of 
its ability to stand the weadier 
and take any paint finish. 

It panels walls and ceilings 
of fine homes and adds an air 
of distinction to corridors and 
offices of stately buildings. It builds strong parti- 
tions and light shelving; lines closets and elevator 
shafts. Where builders want a specially fine sur- 
face on the outside of a building they use Presd- 
wood to line the concrete forms. 

Production managers like to use it in the fac- 
tory. Home mechanics find it handy to have for 
odd jobs around the house. 

Never harms fine took 

This easily worked material never harms good 
tools for it is made entirely of wood — contains no 
artificial binder. It comes in 4-foot by 12- foot 
boards, either % inch or % 6 inch thick. It can be 
punched, die-cut, milled or sawed. 

Builders, factory executives and home owners 
should send for the booklet which tells the fas- 
cinating story of Presdwood and beautifully illus- 
trates many of its uses, 

MASONITE (CORPORATION 

Dept, 739t 111 VTf^t W^ishington Street 
lilinois 
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Current Bulletin Briefs 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Qet Them 


Aviation 

Airport Illumination explains the 
lighting requisites for landing fields and 
routes Numerous photographs and dia- 
grams show examples of proper illumina- 
tion under a wide variety of situations The 
design and illumination of air marking 
signs 13 also discussed, with recommenda- 
tions for an adaptable scheme of lighting 
General Electric Cimpany, Schenectady, 
New York — Gratis 


Commerce 

A Review of Railway Operations in 
1928, by Julius H Parmelee, discusses the 
significant traffic trends during the year, 
particularly the sharp upturn in freight 
traffic during the fall months after a half 
year of rather discouraging deficiency in 
carloadings The present satisfactory state 
of the railroads is credited to their program 
for improvement Burtau of Railway 
Economics, Transportation Building, Wash- 
tngton, D» C —Gratis, 


The Trade and Railway Outlook, by 
R Bell, reviews recent railway events and 
tendencies in Great Britain, America, Ger- 
many, and elsewhere in an interesting and 
stimulating manner. London and North 
Eastern Railway Works, Stratford, Eng^ 
land, — Gratis 


International Trade in Furs, by 
Thomas J Biggins, deals with the produc- 
tion of furs in the United States, and do- 
mestic and foreign trade in skins and furs. 
United States Government Printing Office, 
Washington, D C —1 0 cents 


French and German Inland Water- 
ways, Trade Information Bulletin No 697, 
reviews the growth of the French and Ger- 
man waterway systems, with numerous 
comparisons U S Government Printing 
Office, Washington, D C -10 cents. 


Radio Markets of the World, Trade 
Information Bulletin Number GOO, deals 
with conditions which affect radio broad- 
casting and reception m different parts of 
the world, and discusses the markets for 
radio apparatus and the regulations gov- 
erning its use in various countries U S 
Government Printing Office, Washington, 
D,C -10 cents. 


Education 

A Bibliography of Geographical Litera- 
ture FOR Elementary Grades and 
Junior High School, by Ella B Knight, 
is a well-indexed bibliography of the 
literature of geogmphyt It is designed to 
acquaint classroom teachers with the nature 
and sources of a wide variety of supply 
tnemary infftmetkmid;. mateiinl for geogi- 


raphy classes. Department of Geography, 
Clark University, Worcester, Mass — 2S 
cents. 


Annual Review of Legal Education 
contains an up-to-date list of law schools 
in the United States and Canada, with 
data about their courses, tuition fees, and 
student attendance. Another valuable 
list presents pertinent data regarding bar 
admittance requirements for each state and 
province Carnegie Foundation for the 
Advancement of Teaching, 522 Fifth Avenue, 
New York City — Gratis 


Industry 

Manufactured Weather in the Print- 
ing AND Lithographing Industries shows 
how troublesome variations in temperature 



Courtnsy C urrUi fc.n«U ««rUts CwrtK>r»Uon 


Phantom view of a unit air condi- 
tioner, showing how the air is 
cleaned, given pro^r temperature 
and humidity, and then circulate 

and humidity can be removed from a plant 
by means of proper air conditioning equip- 
ment Carrier Engineering Corporati^, 
Newark, N, J, — Gratis, 


Rayon— A New Influence in the Tex- 
tile Industry is a well prepared booklet 
of information and statistical tables show- 
ing the devekgunei^ of the raymi indnki^ 


and the market for rayon products in the 
United States. Policyholders* Service Bu- 
reau, Metropolitan Life Insurance Company, 
1 Madison Avenue, New York City,- Gratis, 


Simplified Practice, What It Is and 
What It Offers, is a summary of the 
activities of the Division of Simplified 
Practice of the Department of Commerce 
A detailed* description is given regarding the 
services offered to various American in- 
dustries U S Government Printing Office, 
Washington, D. C -15 cents. 


The Manit System contains informa- 
tion regarding the standard man-minute of 
work, by which many organizations have 
been able to save an average of 21 percent 
on their payrolls while increasing wages 
to employees by an average of 17 percent 
Haynes Corporation, First National Bcmk 
Building, Chicago, Illinois — Gratis, 


Power Plant Instrument Data Book 
provides information from which a suitable 
plan of instrument equipment may be 
easily worked out for any steam plant The 
applications cited are presented from the 
viewpoint of operation, for measuring 
temperatures, pressures, hows, liquid levels, 
percentage of carbon dioxide, and speeds. 
Brown Instrument Company, Philadelphia, 
Pa.- Gratis 


Mining 

Ten Decisions on Ibifortant Mine 
Safety Problems, Information Circular 
6091, supplements the handbook “Safety 
in Coal Mining, “ published by the Bureau 
of Mines some time ago. The decisions 
were made by the Mine Safety Board to 
define the Bureau's collective opinion as to 
safety practices, safety devices, or safety 
m^hods for underground and open-pit 
mining Bureau of Mines, Department of 
Commerce, Washington, D. C - Gratis 


List of Pb3Rmissible Mining Equipment. 
Bureau of Mines Information Circular 
6097, includes equipment for mines that has 
been tested and approved with special 
reference to safety features. The system 
under which the devices are tested permits 
the manufacturer, whose product conforms 
to minimum requirements for safety in use, 
to mark his equipment with a seal showing 
that It has been approved by the Bureau 
Department of Commerce, Washington, D 
C , — Graf IS. 


Muditing to Prevent Explosions in 
Coal Mines, Information Circular 6099, 
contains the results of an investigation of 
the Bureau of Mines The circular shows 
that while muditing is probably more de- 
pendable than watering, especially in haul- 
age-ways whi6h also act as Intake air ways, 
it is probable that adequate rock-duitiag 
mat^iade wimld be 
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expeBstve.^ Bureau of Minee, Department of 
Ctmmerce, Waehington, D. C. — Gratia, 


Research 

A Directory of Research on Heat 
Transmission in the Educational Ik* 

STITUTIONS of THE UNITED STATES is a 
compilation that will be of interest to all 
concerned with heat transmission. It is a 
(^ood example of the plan of correlation and 
appraisal of various research activities that 
is being: followed by the National Research 
Council in several industrial fields. Ccwt- 
mUtee on Heat Tranamiaaionf J^O West i^Oih 
Street, New York City, — Gratia, 


A Hich-Pbbssure Gas-Compression Sys- 
tem, Circular No. 61 of the United States 
Department of Agriculture, describes and 
illustrates how to make an apparatus for 
research work with gases at normal tem- 
peratures and at pressures up to 1600 
atmospheres, or about 22,500 pounds per 
square inch. Detailed drawings of each 
piece of equipment are shown, and ap- 
proximate costs are included with the de- 
scription of the apparatus. U. S. Govern- 
ment Printing Office, Washington, D, C . — 
10 cents. 


Miscellaneous 

Opportunities for Chemists in the 
United States Civil Service shows that 
the government employs more chemists 
than any other organization in the world. 
Full and complete information is given re- 
garding salaries, requirements, examina- 
tions, and the various governmental 
agencies in which chemistry plays an im- 
portant role. United States Civil Service 
Commission, Washington, D. C. — Gratis, 


Key-catalog of Insects of Importance 
IN Public Health, United States Public 
Health Service Hygienic Laboratory Bulle- 
tin No. 16Q, is a condensed, systematized 
compilation of the data of entomology as 
they apply to public health. About a thou- 
sand entries are alphabetically arranged 
and cross indexed with brief notes under 
such headings as parasites, pests, and bit- 
ing, poisonous, and stinging insects. V. S. 
Government Printing Office, Washington, 
D, C. — W cents. 


The Kicking Horse Trail, one of sev- 
eral handsome little booklets designed to 
lure the motorist to the Canadian Rockies, 
describes the scenic highway from Lake 
Louise, Alberta, to Golden, British Colum- 
bia. For those who have the wherewith 
and the withal for a vacation to be remem- 
bered forever, this booklet will solve the 
problem. But if you go to the northwest 
for a vacation, don’t overlook the Waterton 
Lakes country, and our own Glacier Na- 
tional Park. The Department of the In- 
terior, Ottawa, Canada, — Gratia, 


The Control of Floods By Reservoirs, 
Bulletin 14, by Paul Bailey, is a 463-page 
appendix to the summary report to the 
D^lature of 1927 on the wal^r resources 
of California and a co-ordinated plan for 
their development. The entire volume is 
given over to an analysis of the possibility 
of co-drdinatin|: programs of flood control 
and cottservatibn. Department of Public 
Worket State of CdUfomia, Saeramento, 



Don’t let 
false pride 

keep you 
from enjoying a 

better car 


E veryone rides in a ’'used” car for every car on the street is 
"used”! The newest model is a "used” car after you drive it 
around the block. A high quality six or eight, reconditioned and 
guaranteed by a Studebaker dealer, is a better buy and a better car 
than any cheaply built new one near its price. 

Regardless of where you buy your car, or what make you prefer, 
send today for this valuable free book — "How to Judge a Used Car.” 
It tells you frankly what to look for and what to avoid. Pictures and 
plain statements never before made public show you how experts 
buy cars for resale. 


Send for Free Book 

More than 145,000 peo- 
ple have been glad they 
spent 2c mailing a coupon 
— like the one below —to 
learn facts from this free 
book that saved them $200 
or more on their motor- 
ing! Mail the coupon now! 


Mail 

Coupon 

for 

FREE 

BOOK! 



Pledge to the Pvhlic 
on Used Car Sales 


1 Every used car U coniplcuouily marked 
with itf loweit price in plain figures, 
and that price, just as the price of our 
new cars, is rigidly maintained. 

2 All Studebaker automobiles which are 
•old as CERTIFIED CARS have been 
properly reconditioned, and carry a 
30^av guarantee for replacement of 
defective parts and free sOrvice on ad« 
justments. 

3 Every purchaser of a used car may 
drive it for five days, and then, if not 
satisfied for any reason, turn it back 
and apply the money paid as a credit 
on the purchase of any other car in 
stock — new or used. (It is assumed 
that the car has not been damaged in 
the meantime.) 

O Th« Siudtti.lm M Amert«» 


I THE STUDEBAKER CORPORATION OF AMERlfcA 
j Dept. 257, South Bend, Indiana 
j Please send me copy of "How To Judge a Used Car” 

j Name 

j Street 

I C ity State. 




STVDEB/IKER 

ssMamisiBblaemmmsBsim BtaUdfer of Chamirfons smsssssissssssi^sssssssas 
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The Amateur Astronomer 


AS explained in Part V of the book 
“Amateur Telescope Making,” which 
treats of automatic machines for those who 
prefer not to perform the customary hand 
work of making the concave mirror of a 
reflecting telescope, a machine is not a 
necessary adjunct to the telescope maker’s 
shop; not one amateur out of a hundred 
uses one. Some, however, really enjoy 
designing and making a machine, and to 
such the illustrations reproduced in these 
columns may prove of interest. 



Moore and his two co-workers 


F Moore, 1021 Pemberton Road, Vic- 
toria, B. C , Canada, sends in three photo- 
graphs, one showing two friends and him- 
self with several interesting exhibits of 
machine work as added scenic features. 
Mr Moore is rather short on words -all 
he writes is: “I enclose photos of a grind- 
ing machine I have constructed. On it an 
11-inch speculum is being completed. The 
2H“inch achromatic object glass for the 
finder and the lenses for the eyepieces were 
also made on it.” Evidently Moore and 
his friends have been making something 
quite elaborate in the way of a telescope, 
short of a 200-inch. We hope they will 
some day favor us with a picture of the 
complete job. 

\^R. FRANK G. MILLIGAN, 716 
Ravenna Road, Seattle, Washington, 
writes as follows: “Enclosed you will find 
photographs of a vertical grinding lathe I 
built for grinding and polishing my eye- 
piece lens and prisms. The main gear 
wheel is eight inches in diameter with 50 
^aathy and there are two screw threads on 



Moore^s grinding machine 


the worm. The bearings are made of 
steam fittings. Three bearings are made of 
Vi inch by % inch pipe crosses. The 
main bearing for the verti(*al shaft is made 
of a 3 inch floor flange, with a close nipple 
sawed in half and screwed into the flange. 
In the nipple is set a small ball bearing 
embedded in babbit metal, and the end of 
the shaft is turned down to flt into the ball 
bearing. The upper end of the shaft is 
turned to a cone to fit the grinding flat. 
The vertical shaft is 8H inches long, and 
the horizontal shaft carrying the screw is 
12 inches long. Both shafts are made of 
one inch cold rolled shafting I picked up 
the gear and worm in a second-hand ma- 
chinery depot. The motor runs at 1760 
r.p m. The drive pulley is 2 inches, and 
the driven pulley is 4 inches, in diameter. 
The main gear makes 86 r p m. and revers- 



Another vigw gt ly|MM*a 


ing the pulleys gives 140 r.p.m. The 
vertical lathes used by opticians grinding 
eye-glass lens run 940 r.p.m. 

r)R. K. NAKAMURA (see “A. T. M.,” 
^ page 226, at bottom) of the Astron- 
omical Observatory of the Kyoto Imperial 
University, Kyoto, Japan, writes* “The 
new edition of 'Amateur Telescope Mak- 
ing’ reached me safely. I find the book 
is nearly completely perfected and now the 
best book of its kind. I feel interest to find 
my words on page 226. Since the August 
of 1926, there are thousands of mirror 
workers in Japan. Most of them were 
young students of ’teens age, which seems 
to be somewhat different compared with 
most American workers. 

“I have enclosed a print of my grinding 
and polishing machine. The original de- 
sign of this machine was by Mr. Kindle 
and appea^ in English Mechanics, 1928. 
The machine is simple and easy to con'^ 
struct. It has some defect of producing 
hill at the center of the mirror, but nearly 
spherical surface is easily attained when 
the pitch condition is perfect. But the 
figuring must be done by hand. I am now 
working on my 180th mirror.” 

To this the editor replied, inquiring 
whether it might be thought advisable to 
advertise “A T, M.” in Japan. Some weeks 
later the following answer was received: 

“Thank you for your kind letter. There 
is a book written about the mirror making 
by Mr. Yamasaki, published in 3926. I 
have written one recently which is ex- 
pected to be published in next May. But 
some of the Japanese amateurs are request- 
ing good foreign book. Therefore you can 
increase its sale. The lyCaruxien Company 
is the best and largest shop <ii foreign books. 

“The Hindle’s grindi^ add polishing 
machine Is a good one Imt it still requires 
improvement, It is similar in princi^e to 
Ritchey's machine but is improved. My 
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Dr. Nakamura's machine. A six- 
inch mirror can be completed* 
except the figuring* in seven hours 


present one is one third dimension of 
original design. But 1 am now determined 
to make double sized one. I wish to add 
interchangeable straight stroke. I have 
recently polished several convex surfaces 
of object glass, with unexpected success. 
Although good surfaces depend on the best 
pitch, the interference test proved good 
spherical surface free from zones, without 
figuring. 

“I start here for Sumatra on March 24 
for the observation of total eclipse.” 

A mateurs who like to experiment 
may try out the suggestion contained 
in Porter's sketch, which we reproduce, of a 
“dingbat” for applying pressure to a 
mirror during grinding. The Tel. Ed. first 
picked up the idea from watching a Chinese 
laundryman who was using a similar rig 
”for presses hardee on shirtee.” It con- 
sisted simply of a six foot vertical pole 
with a spring at the top attached to the 
ceiling, and a point at the bottom. This 
engaged with a depression in the fiat-iron. 
The idea was sent to Porter who elaborated 
it as shown, saying he would try it out. 
Just then he was given a chance to try out 
something rather more important, as we 
all know, in California, and therefore it is 
hoped that someone else will try this 
stunt and report (1) whether it works, (2) 
whether it results in any net gain in time 
and temper. 

I N addition to amateur telescope making 
there is another amateur hobby, at 
present undeveloped, which it is hoped 
may some day be taken up and if possible 
popularized in the Scientific American. 
That is, seismology. Several seismologists 
have expressed interest in the suggestion 
that amateurs be encouraged to construct 
inexpensive apparatus for recording earth- 
quakes. In addition to genuine 'quakes 
there are other interesting local disturb- 
ances due to automobile traffic, blasting, 
railroads, vibrating factories, and so on. 
As Dr. T. A. Jaggar, volcanologist at the 



Fropoaed ^^Ghinee” grinding rig 


‘Thilosophy,^ from the Greek, ‘‘philo,'^ 
meaning ‘loving, fond of, attached to’* 
and “sophy” meaning wisdom. From this 
we may conclude “Philosophy” to mean 
being attached to, or fond of, Wisddm in 
the affairs of life. 

No philosophy of life can appeal 
unless it is based on a scientific founda- 
tion. It must consist of logical principles 
built up on a basis of known facts. It 
must be founded on natural laws, each 
susceptible of proof. 

Ethically considered, there arc but two 
fundamental principles in Nature. In 
their relation to the Individual the one is 
constructive, or what we are accustomed 
to regard as “normal,” and the other 
destructive, or what wc are accustomed to 
regard as “abnormal.” Every fact of 
Nature, whether scientific, philosophic or 
otherwise, aligns it|clf as a direct result 
of one or the other of these two funda- 
mental principles in operation. 

The problem of the Individual is that 
of identifying these two principles in 
their relation to the objeaivc facts of 
life so that he may be able to conform 
to the one and avoid the other. 

It may be conceded that the funda- 
mental and essential elements of Individ- 
ual responsibility arc Self-Consciousness, 
Independent Choice, Reason and Inde- 
pendent Rational Volition. To these 
distinctive human possessions Science 
turns for the key which unlocks the door 
to Individual Accomplisiiment, for these 
are the inherent elements of human 
character. 

According to THE PHILOSOPHY 
OF INDIVIDUAL LIFE, each Indi- 
vidual possesses, through proper use of 
these essentials, the power which enables 
him to adjust known scientific facts with 
natural law and thereby achieve greater 
understanding of life and living. 

There is in Nature that which inte- 
grates physical matter and builds it up 
into individualized forms. It manifests 
itself to the objective senses in the inte- 
gration and crystallization of stone. It is 
eviderKed by die subtle force which inte- 
grates and bitKls together in solid mass 
particles of various metals. It is 


observed in the condensation of vapors 
into liquids and of liquids into solids. 

This integration and growdi automati- 
cally responds to natural law in its 
manipulation of physical conditions. On 
the {^ysical plane it takes hold of physical 
matter and integrates it, building it into 
Individual Form. On the intellectual 
plane it builds up Individual Intelligence. 
On the ethical plane it builds up Indi- 
vidual Moral Character. 

As far as it has been possible to trace the 
authentic history of mankind, human Intelli- 
gence has intuitively sensed a great funda- 
mental law underlying all these manifestations 
of Nature. 

This fundamental law, back of the process 
which intewates inorganic matter and organ- 
izes vegetable and animal matter into living, 
organic bodies, constitutes the essential foun- 
dation of all natural development and growth 
in Individual Life. 

What may be the ultimate goal, then, of 
Individual Achievement undertaken in accord- 
ance with known saentific facts harmonized 
with this fundamental law? 

To answer this logically there has been pre- 
pared for the GREAT SCHOOL OF 
NATURAL SCIENCE a scries of una- 
bridged volumes. In these volumes the estab- 
lished facts of Science arc correlated with 
natural law and applied to a sane and logical 
method of scientific Self-Development for the 
Individual Intelligence. 

HARMONICS OF EVOLLITION: A statement 
of the Philosophy of Individual Life on the basis 
of Natural Science. 

THE GREAT CRIME: The destructive principle 
in Nature. 

THE GREAT WORK: The constructive prin- 
ciple m Nature. 

THE GREAT KNOWN: Aspects of Natural 
Science relative to life under various conditions. 

THE GREAT MESSAGE: The historic basis on 
which the Philosophy of Individual Life is 
founded. 

SELF-UNFOLDMENT : Scientific principles of 
Nature and how they may be logically proven. 

WHO ANSWERS: A brochure explaining metfv> 
ods bg wl.fch results are obtained. 

These volumes arc distributed by the Pio- 
neer Press, Dept. 512, Hollywood, California, 
on receipt of ^12.50 full payment or ^5 first 
payment. They may be kept and read five 
days before deciding whether or not you wish 
to own them. At the end of that time the 
volumes may be returned, upon which all 
money deposited will be immediately refunded 
in full, or if they are retained and a five dol- 
lar first deposit has been made, the balance 
of seven dollars and fifty cents should be 
forwarded. 
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Are you posted 
on Aviation? 

YESTERDAY avlat Ion waa 
I a foacinating game for 
the Inventor* the manufac- 
turer and the engineer, in 
which the public took but 
paming Interest. Today, 
aviation ia a great industry 
which affects every walk of 
life, every class of person, 
and every section of our 
country. 

More than a billion dol- 
lars of investment money Is 
l)elng poured Into the In- 
dustry in America alone. 
Fortunes are being made and will continue to 
be made. Losses will be correspondingly great. 
Now, for the first time, an impartial critical 
analysis of aviation is available as a guide for 
the investor, the banker, the manufacturer, 
the merchant, and everyone else who wishes 
to know the real position of the new industry 

Just Publish'd — 

AVIATION 

Its Commercial and Financial Aspects 
by Richard Rea Bennett 

This new btwk sunplies an authoritative, un- 
biased analysis of the financial and commeiclal 
status of aviation and the indications of future 
trends which concern the inventor, banker, 
manufacturer, and all others interested in 
aviation. The various phases of this new 
industry are surveyed to reveal both its features 
of strength and its weaknesses. Whether you 
are interested in aviation ns an Investor or as an 
active jparticlpant in the Industry you will find 
the information supplied by this book helpful 
In avoiding pitfalls and in taking advantage 
of current opportunities for profit 
130 pages. 4 Illustrations 90 «iHl 

Other Important 
AeronaiUic Publications: 

INTERNATIONAL AIRPORTS 

by Stedman S. Hanks 
LL Colonel, Air Corp$ Reeerve 

Up to the presentjEurope hu led the world in air 
passenger trafiio. The current rajpid development of 
American air trafiio makes the information on the 
best European practice supplied by this new book 
particularly important to American investors, airport 
officials, to executives of air transport companies, and 
to all others interested in the business side of aviation 
Colonel Hanks discusses opportunities for increased 
profit in American airport operation in the light of 
what is being done abroad. He describes in detail the 
leading European airports covering location, area, 
layout, eperation, management, financing, fWI 
etc , etc., 195 pages, 46 llustrations 

ELEMENTS OF AVIATION 

by Colonel F. E, Clarh 

formerly Chief Aeronautical Engineer, LJ. S. Army 

Explains on the basis of a few fundamental laws of 
pbysics, everything that can happen to an airplane 
In flight as regards stability ana control. Will give 
anyone a clear understanding of why an airplane flies, 


why it is stable or unstable, controllable or uncon 
troUable, 


$ 3.00 


in various attitudes and oondi- 
tioxis. pages, 24 illustrations . .. 

(AH in, tear out. and mail) 


SENT FOR S DAYS’ 
FREE EXAMINATION 


I 
I 

H M. 

I Dept. 


T 

I 

I 

I 




The Ronald Press Company, _ 

~ .Ml58,15E.26thSt.,New'lorkl 

I 
I 
I 

I 
I 
I 

I 
I 
I 
I 


fiend me. postpaid, the book (or books) 
chctcked below within five days after I receive 
It. 1 will either return It or scud you my remtt- 
ranoe iu payment 

n JSennett, Aelatlen $3 00 

□ i/antt, International Airports 6 00 

G (''lark. Elements of Aviation 3 00 


Name .... 

(Ptease print to insure correct deliverv) 


Home Address. 
City 


State*. 


S Employed by. 
ot Ref ereoo 


efereooe 

^Orders from outside eoottnental V, B. or 
oash plus 3$ oents per book to eover 
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Bswidiaii VoljpAtio Obeervatory of the 
United Statee Qeiidogical Survey, states, 
*'To record every ear that passes, its 
weight and speed, would be quite possible 
with a seismograph. As to making an 
instrument for 50 dollars or less, that 
would be easy for a mechanic.^' A simple 
instrument has been described in one of 
the scientific journals. 

At present there is no textbook on 
seismology suitable for the amateur, 
Hobbs* being rather old and Davison's 
being elusive in treatment. However, 
a noted seismologist is known to have a 
text book in preparation. Seismology as 
a hobby — in fact, any other hobby we 



know ^ whdeh is Ipr ve«#pi ot # 

scientific Journal— could hardly mnphU 
with amateur telescope matemf; andUhe 
latter will not be dropped uatU there mips 
signs that its hold is weakening— which 
certainly is not yet. Several have ang* 
gested that a special department of tw 
journal be regularly devoted to all kinds 
of hobbies. This would possibly prove 
interesting, but where is the many-sided 
editor who is to run such a department, 
and where would the line be drawn? The 
number of hobbies is almost infinite. 

How many readers of this journal would 
take an interest in amateur seismology and 
will write in to say so?-— A. G. i., Tel, Ed. 


The Heavens in July 

By PROF. HENRY NORRIS RUSSELL, Ph.D. 



At 11 o’clock: July 7. 

i: Julyl4* 


At 9 o'dock: Ai^. 7. 


At lOH o'clock: Julyl4. At l 

At 10 o’clock: July xZ. At 9^ o’clock; July 80. At S^clock: Aug!^. 

The hours given m Standard Time. When local summer tinu* is in effect, they 
must be made one hour later: 12 o’clock on July 7, etc. 


14. 


night SKY; JULY AND AUGUST 


\/fERCURY >8 a morning star, bein 
at greatest elongation 21 degrees frbi: 
the sun on the 3rd. Through the first hal 
of the month he rises about 3:30 a.m. an< 
should be easily visible. Then he closes ii 
rapidly toward the sun and is in conjunc 
tion with him on the Slst, Venus is i 
morning star, rising about 2 a.m., and i 
very conspicuous. Mars is still in th 
evening sky and sets about 9:80 p.M., bu 
he is no longer a prominent object. Jupite 
is a morning star and is close to Venue 
The planets are in conjunction on the 14th 
and only 2 degrees apart. At this tim 
they are in Taurus, only a few degrees froo 
Aldebaran, and the three bright object 
will form a very pretty picture. Saturn hi ii 
Sagittarius and comes to the meridian nea 
XO P.M., in the middle of the month. HI 


rings are seen at their widest angle and, al- 
though so far south, he is a fascinating 
telescopic object. Uranus is in <|uadratare 
west of the sun on the 3rd, and is observ- 
able in the morning. Neptune is an eve- 
ning star and is too near the sun to be 
easily observed. 

The moon is new at 4 P.IL on the 6th; 
in her first quarter at 11 a.m. on the 13th; 
full at 2 P.M. on the 21st; and in her last 
quarter at 8 a.M. on the 29th. She is near- 
est the earth on the 6th, and farthest away 
on the 19th. During the month she is in 
conjunction with Venus on the 8rd, Jup^ 
ter on the 4th, Mercury on the 3th, Nep- 
tune on the 9th, Mars later on the same 
day, Saturn on the I3th, and Uranmf on 
the 27th.— Prinoskm Vnittendtif ObSSmh 
*ory. , 




The Month in Medical Science 

(Continued from page 76) 

There are a thousand different kinds of 
cockroaches, more or less. Four are 
domesticated and are happy around a 
home. They vary from the rather small 
reddish insect found in many American 
kitchens and basements to the German 
cockroach called the croton bug. This is 
the slipperiest, quickest, smartest, and 
meanest of the lot. 

Cockroaches, like some human beings, 
do most of their wandering at night, soiling 
everything they touch and leaving a per- 
manent nauseating odor. They migrate 
from one apartment to another, following 
water and drain pipes from cellar to roof, 
at least in apartments of moderate height. 


Tularemia from the Muskrat 

T ularemia, the infection first dis- 
covered in field mice and later in sick 
rabbits, then found to affect human beings, 
has now been found also in the muskrat 
A physician of Montana has reported two 
cases in human beings resulting from skin- 
ning muskrats to obtain the |>elta. It has 
not been definitely established just how 
the muskrat gets the disease, but undoubt- 
edly its association with the rabbit and 
with other small animals is sufficient to 
explain the situation. 


Reflex Itching in Asthma 

I T is not at all unusual for an asthmatic 
person to complain of intense itching 
of the eyes, nose, roof of the mouth, back 
of the throat, and even the ears. Recently 
Dr. R. M. Balyeat has found an associated 
itching of the skin of the patient in wrtain 
areas. In four cases of asthma which he 
studied with this point in view, the itching 
seemed to be the result of stimulation of 
the nerves of the skin, due to association 
of these nerve roots with those of the 
nerve roots coming from the lung. The 
symptom of itching of the skin of the chest 
was present in 13 out of 420 patients. 

In one case, a woman was sensitive to 
chicken and goose feathers, to western 
water^^hemp, and to ragweed. The elimina- 
tion of feathers from the home and desen- 
sitization against the weeds brought her 
relief not only of the asthma but also of the 
itching of the chest. Another woman with 
hay-fever and asthma was found to be 
sensitive to duck feathers, dog hair, cat 
hair, and the pollens of ragweed. The 
elimination of the substances to which she 
was sensitive, and desensitization, relieved 
her also of the itching, although some of the 
asthmatic symptoms still remained. 

Apparently in such cases the itching is 
definitely associated with the sensitivity 
to various substances, and the relief of the 
disease itself serves equally well to relieve 
the itching. 


Blindness Caused by Battery Fluid 

B attery fluid is composed of sul- 
furic acid find water. Sulfuric acid is a 
caustic substance which may seriously in- 
jure any tissues with which it comes in 
contact. A report has recently been made 
available which indicates how dangerous 
such acid substances may be to the eye. 
In an automobile accident, a woman was 
ptonad underneath an overturned coup4 
In such a manner that the fluid from the 
battery ran into both her eyes and into her 
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Thousands of improvements 
in central office equipment in 5 years 

An Advertisement of the 
American Telephone and Telegraph Company 


In the last five years there 
have been hundreds of im- 
provements of major im- 
portance in telephone central office 
equipment in the Bell System, and 
lesser improvements by the thou- 
sands. Improvements have been 
made in switchboard cable, in re- 
lays, in cords, in condensers, in 
selectors, and in the development 
of new and better materials for 
all kinds of equipment used in the 
central offices. 

These improvements have not 
only helped to meet the steadily 
increasing complexity of telep^hone 


requirements. They also 
make possible the high- 
speed service which is elim- 
inating delay from the personal 
contacts of people anywhere in 
the United States, whether they 
be separated by three floors of a 
building or three thousand miles 
of country. 

There is no standing still in the 
Bell System. Better and better tele- 
phone service at the lowest cost is 
the goal. Present improvements 
constantly going into effect are 
but the foundation for the greater 
service of the future. 
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mouth and thrOat. By the time she was 
taken to the lmapital» the eyes were so 
badly burned that it was impossible to do 
anything to aav^ her eyesight. 

The usual treatment for caustic bums of 
the eye involves thorough washing with 
sterile water, the application of olive oil 
or some bland oil, and the placing of Ice 
cloths to the lids for four or five hours. 
Later, heat is substituted for the cold. 
Many authorities state that one drop of 
nitric or sulfuric acid is sufficient to destroy 
the eye. 

The physician who reported the accident 
here mentioned suggests that mild solutions 
of baking soda might be preferable to or- 
dinary water for washing the eye after an 
acid burn, since these would tend to 
counteract the effects of the acid. 


The Slanting Eyes of the Chinese 

TT hag been the impression for years that 
^ the eye of the Mongolian is oblique. A 
recent investigation indicates that this is 
more apparent than real and that the 
opinion has been fostered by the tradi- 
tional fondness of Mongolian artists and 
Caucasian actors for this style of counte- 
nance. Thus an actor who is making up as a 
Chinese exaggerates the impression of 
obliquity of the eye by painting an upward 
and outward extension of the eyebrows. 

Dr, H. ‘Gifford, atter a study of 340 photo- 
graphs of Chinese and Japanese and of 500 
natives in Kioto and Yokohama, considers 
the notion of the special ‘'mongolian eye** 
as much exaggerated. The most common 
and striking characteristic of the mongolian 
eye is some narrowness of the opening, com- 
bined with the result of a fulness and width 
of the space below the eyebrow and the 
margin of the fissure. A rudimentary eye- 
lid, in the shape of a fold extending from 
the skin of the upper lid obliquely down- 
ward and inward to the bridge of the 
nose and persisting through life, seems to 
be much more common among Mongolians 
than other races. 

Effects of Emotion on Digestion 
pOR many years physicians have known 
* that emotional states affect the secre- 
tion of the juices of the stomach and bowels 
and thereby digestion. Recently Dr. W. C. j 
Alvarez has reviewed the available sden- j 
tific literature on this subject in the light 
of cases that he has seen himself. More 
and more it is being realized that eating 
during times of strong emotion is not de- 
sirable and that appetite is dependent 
as much on mental factors as on physical. 
An old proverb has it that a dry morsel and 
quietness therewith is better than a house- 
ful of feasting with strife. 

Alvarez suggests that meals be postponed 
until strong emotions have passed, calm 
has been restored, fatigue lessened, and 
appetite returned. When a person is 
really interested in food, the stomach and 
intestines begin to secrete and the muscles 
begin to move things onward. When this 
motion does not regularly occur, attempts 
must be made to interest the patient in the 
food, and to give him things that are ap- 
petizing, and to allow him to smell, taste, 
and chew food. 

For reverse action, such as occurs with 
heart burn, belchingf hiccoughs, and similar 
forms of dSetreBi, it is suggested that 
these motions can be stopped and driven 
downward by swallowing rapidly, by sip- 
ping water, or by chewing gum. 
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Chemistry in Industry 

{Continued from page 7S) 

no mention is made of the fact that as sulfur 
dioxide even in small quantities is so irri* 
tating, no one would breathe such a con- 
centration unless they were so trapped 
they could not get away. Because a leak 
of sulfur dioxide makes itself so quickly 
and distinctly known, sulfur dioxide is 
often called a '‘safe gas There is no 
chance, with sulfur dioxide, of one being 
killed as he sleeps, yet references in medi- 
cal literature might so be construed by 
those who to-day, because of widespread 
use in small refrigeration machines^ look up 
these references. 

New Arc Light Carbons 

rival the sun has long been the ob- 
jective of artificial illumination, but 
great as have been the strides made in 
electric lighting, the man-made light al- 
ways laclu some of the qualities of Old 
Sol'a output. A light that is hailed by a 
government bureau as "the closest approxi- 
mation to natural sunshine" has recently 
made its appearance and it depends for its 
unique properties on the chemical treat- 
ment of the carbon pencils used to make the 
arc The National Carbon Company is 
marketing this line of new ultra-violet ray 
lamps and carbons, which will be sold under 
the Eveready trademark. A new type of 
cored carbon has been developed, impreg- 
nated with rare earths and minerals When 
burned electrically in pairs, the resulting 
light is said to have many of the valuable 
properties of sunlight. 


Grading Cottonseed by Analysis 

A new method of grading cottonseed 
by chemical analysis has been devel- 
oped by G S Meloy, marketing specialist 
of the Bureau of Agricultural Economics 
The old standard was based on the average 
value of seed as determined for various 
producing areas As oil and protein con- 
tent may vary as much as 26 to 50 percent 
and kernel content from 46 to 65 percent, 
need has been felt for a method applic- 
able to separate consignments giving a 
price incentive to quality production. Oil 
is the most important factor in price deter- 
mination Since the ratio of oil in the 
kernel is in inverse proportion to that of 
protein, the problem would be fairly simple 
if extraction of perfect kernels were possi- 
ble. Under present conditions, however, 
it is necessary to work with data obtained 
from a chemical analysis of the entire seed. 

Expansion Effects in Concrete 
Explained 

T JSEFUL as concrete is, in modem con- 
^ struction and industiy, there are 
shortcomings which chemists now strive to 
eliminate It is predicted that a better 
ai>preciation of the chemistry of concrete 
and special forms of cement will open en- 
tirely new fields of utility for this material 
Thus, recent investigation has revealed 
among the reaction products formed by 
the action of sulfate waters on Portland 
cement, a calcium sulfoaluminate, thought 
by some investigators to be responsible 
for certain expansion effects sometimes 
observed in concrete. The exact nature 
of this compound, its condition of forma- 
tion, and stability have been studied by the 
Pmtland Cement Association and the De- 
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partment of Cpminaroe. This compound 
ia fonned by tba interaction of lulf ates with 
lime and aluminatea. It is relatively stable 
in water, but ia decomposed by solutions 
of magnesium salts and of carbonates. A 
second calcium sulfoaluminate of lower 
sulfate content Is relatively unstable and 
is consequently believed to have no signi- 
ficance in concrete. 


Metaldehyde Developed Aa Fuel 
In Gemiany 

D EPORTS from Germany say that the 
Lonz Electric Works have brought 
out a new fuel under the name ‘*Meta.** 
(See Scientific American, December, 
1928, page 687.) Chemically it is metalde- 
hyde and is produced first by the action of 
water on acetylene in the presence of 
mercury compounds. The resultant acetal- 
dehyde is then treated with sulfuric acid 
in cast-iron vessels at 150 degrees, Centi- 
grade, and metaldehyde is obtained. The 
heat value of Meta is 6136 large calories 
per kilogram 

Soap Improves Concrete 

T he effect of soap as a water-proofing 
material for concrete has recently been 
investigated in Great Britain. For this 
purpose a comparatively small quantity of 
soap, amoimting to about 0 05 percent of 
the weight of the concrete is necessary. 
The soap imparts impenetrability to the 
concrete by reason of its colloidal swelling 
in the pores on the surface of the concrete. 
For a successful product it is necessary that 
the concrete should not be allowed to dry 
too quickly. It should be kept damp for 
at least seven days. This assures against 
any weakening effect on the concrete, the 
usual increase of strength being observed 
after the concrete dries The usual pre- 
cautions, however, must be taken to pre- 
vent cracking as the soap is not effective 
in preventing the ingress of water through 
cracks. 

What is pointed out by a writer in 
Concrete as a very considerable advantage 
derived from this method of water-proofing, 
18 the fact that a block of plain concrete 
wet on one side expands and gives rise to 
internal stresses which tend to diminish 
its strength. The addition of soap, pre- 
venting the admission of water, provides 
some guarantee against this weakening 
from wetting. 

Nitrogen Gas Guts a Freight BUI 

“COME years ago it was found that 
^ silver-ware tarnished m transit*' says 
Arthur A. Maas, writing in his bright little 
house-organ Chemistry and You. “The 
difficulty was traced to tissue paper, in 
which the silver was wrapped — chemical 
analysis showed that it contained sulfur, 
and we all know what the sulfur in an 
egg does to a silver spoon 

“The chemist frequently finds work in 
the shipping room. For example, electri- 
cal transformers have been shipped filled 
with oil, to prevent damage by atmospheric 
moisture in transit. 

“Recently, a large electrical company 
found that the addition of the oil to some 
hugh transformers made for California 
would result in too great weight. What 
could be used, which would fill the bill, and 
yet be light enougli? Chemists answered 
that question by filling the sealed trans- 
formers with nitrogen, at three pounds 
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BUSINESS OPPORTUNITY 


The Familiar Penny Scale 

. . ♦ which you see everywhere 

in drug and cigar stores and other places, 
has been a proven money maker for many 
years. A concern headed by individuals with 
20 years experience in the manufacture and 
operation of penny actuated scales, offers 
individuals or groups the opportunity to 
purchase and own chains of scales of a new 
and improved lyt:>e that f)rints the weight 
and fortune on a ticket for a penny. Striking 
in appearance, these scales have demon- 
strated to earn more by attracting more 
business. If you are looking for an oppor- 
tunity to invcvSt your spare funds and are 
willing to back your money with some of your 
time, wc will be glad to send you a booklet 
telling more about the opportunities in this 
proven field. It is a complete proposition 
with all the facts you need to know. Write 
Dept. 117, International Scale, 17 East 45th 
St., New York, N. Y. 


AiXOUNTINC 


The ttaerowded, Mjihly ' 
pfolMMon ol Accountancy effew 
nuurvdouc opportu ni tiai tojr 
lahiouc mei * ^ 


laitiouc mmmxiA women. Send 
for our 60»pnfe book.**How to 
Learn Accounting" and ^ 
first eaay leaaon, Mth will be 
eent/rce, 

riimtiuTioif AL AccouiiTAirrs fiodcrf . Im. 

I MmMMi 

[ Dept. 5S 3411 


A DMtian oithm 

AlazAndar Hamilton lastitiito 

I Dept. 58 3411 Aowtli Mlcfaliiaa Ave«, CliicaMBo, Uk 



CHEMISTS 

Catalog listing 2500 illustra- 
tions chemists supplies, 5000 
chemicals, 1000 scientific 
books sent for 50c. 

UBORATORY MATERIALS COMPANY 

637 East 71at Street Chicago 


BECOME A FOOT CORRECTIONIST 

$3,000 to $10,000 yearly in a business of your own— many 
are making it in the New Profession 01 foot correction, 
not medical nor chiropody. Openings everywhere with 
all.the trade you can attend to; easy terras for license and 
training by mail; no further capital needed, or goods to 
buy; no agency or soliciting. Write today for full details. 

STEPHENSON LABORATORY 


S8 Back Bay 


WHY NOT 

IiUmU for ooUeotlonn Homo worth It to 17 eoeh SimpM 
uuMoor work with uiy mBtruotKin*. oicturM. 

BUid 10 onntt (uot ■toBjM) lor my inuatrftUd I’roipoo- 

"‘isgesa’fcB.'Mgat 


Bonto n, Maas 



Why 


Is the LAWYER a 
Business Leader? 

The lawyer is a leader — in and out of business. Great 
eoiporaffons like tJ. S. Steel— Packard— Standard OU 
of Indiana, etc., etc., are headed by Uw>trained men. 
Why? Simply because the man with legal training is 
I thin* 


fth legal 
, and is • 


you ever intend to pracUee or not. the time you spend 
acquiring law will pay big dividends in income-in- 
creasing power. 

$10.$$O.O$ AVCAII 

fiM that nrarlyall positions commanding a salary of 
$10,p00<00 a year or more are filled by men who have 
studied law,' writes a prominent eastern raainufacturrr. 
Think It over You can study law at home In spare t|nie. 
Ls^islle offers (or home study trader Its guidance a lull law 
pounsa leading to the degree of Lu. B. or a shorter bus!- 
aM law course, as you prefer. Price low— terms easy, 
fihffte today for free books Guide" and ’‘Evidence." 
Ac^at once. 

tm i sswk g ^AkwL m I , wi ksgo, bl 


pressure. The apparatus reached Cali- 
fomia in perfect condition, with one and a 
half pounds pressure of the gas still re- 
maining. And the freight bill on nitrogen 
was— nothing!** 


Imitation Ice for Skadn^ 

'^HERE has recently been developed 
^ in Germany a new process for the con- 
struction of skating rinks using a floor 
prepared from chemicals rather than with 
ice. Although this process is new, it has 
already been tried out commercially, and 
the installations to date have been moder- 
ately successful, it is claimed. 

According to James E. Wallis, trade 
commissioner, the chemical composition 
used appears to be soda ash with certain 
other chemicals added to prevent its solu- 
tion in water. The ordinary material as 
it appears on the floor of the rink has the 
appearance of an almost opaque dirty ice, 
or may more accurately be described as 
having the appearance of crude rock salt 
as it comes from the mines. 


Synthetic Building Stone Predicted 

ILTOMES built of coal by-products and 
permanently tinted in any color of the 
rainbow were among the wonders predicted 
recently by Dr. Gustav Egloflf and Dr. J. 
C. Morrell. 

“The material is in commercial use,** the 
paper said. “Chemically it is called hexa- 
tretrame-thylamine. To get it, we take 
the high boiling tar acids obtained by proc- 
essing coal and crack them to form car- 
bolic acid. To this we add formaldehyde 
and ammonia, and obtain the material. 
Add iron oxide and you get a red material. 
Add titanium oxide and the resultant color 
is a beautiful blue. Other dyes and colors 
may be added, singly or in combination, 
to obtain the desired colored effect. 

“This material is impervious to water, 
highly resistant to atmospheric corrosion, 
is a non-conductor of electricity and can 
be produced cheaper than the granite now 
used to veneer high steel buildings.” 


First Aid For Chemical Bums 

N O course in first aid is complete these 
days without some knowledge of the 
emergency treatment of chemical burns. 
Such burns may be classified according to 
acid or alkali source, the former including 
burns from nitric, sulfuric, muriatic, acetic, 
oxalic, hydrofluoric, picric, carbolic, and 
chromic acids. The latter are represented 
by caustic soda- and potash, lime, am- 
monia, and soda ash. 

It is always desirable to determine first 
whether a bum is acid or alkaline. Litmus 
paper, wet in water should be used. In 
either case, then, the burn should be well 
flushed with water after which it is to be 
neutralized, in case of acid, with a 10 per- 
cent soda solution, and in case of alkali, 
with weak vinegar (or dilute acetic acid). 
The bathing of the spot with the neutraliz- 
ing solution should continue for some 
minutes. The dressing to be used after 
neutralization is identical with that for 
ordinary burns. In certain cases, special 
treatment is recommended. Chromium 
burns require immediate treatment with 
sodium hyposulflte solution. Phenol burns 
should be washed freely with clean water 
after which alcohol is applied. Prussic 
acid burns should be bathed freely in hydro- 
gen peroxidd after dashing with water. 


lb improve 
your Game 

wear a PAL 



Pal 


A T H L E T i C 
SUPPORTER 


Let your mind anitbody both be free 
. . • unconstrained. Wear an athletic 
supporter. Nature left a crucial zone 
unguarded. Even when you forget 
the danger* your body remembers^ 
• • • 

PAL is far superior to the ordinary alL 
elastic supporter. It is porous . . • knit of 
soft-covered elastic threads. A more 
ficient supporter . . . snug where it should 
be . . . comfonable all over. PAL doesn't 
get perspiration-stiff . . • doesn't chafe. 
At all drug stores . . . one dollar. (Pr/ce 
slightly higher in Canada,) 

Bauer & Black 

A Diviston qf the Kendall Co, 
CHICAGO. .NEW YORK. .TORONTO 

Also makers of the famous O-P-C 

For 40 years the leading suspensory for 
daily wear 


250 POWER 
MICROSCOPE 

MAOt IN U.E.A. 

Educationak entertaining, this fine 
microscope helps all to know life that 
can’t be seen with unaided eye. Tiny 
insects lo0k ^kc monsters. Plant and 
mineral lij^ r^ veal new wonders 
in form linJ color. Used by 
students, ^ de tists, physicians, 
scientists — in nomc, ofece, school 
and laborat )ry. Precise 
optical qualities. 

Magnifies loo to 250 
times. Tilting stand, fine 
finish, nickel tnm, plush' 
lined case, prepared slide, 
instructions. At your 
dealer or direct postpaid. . 

Money back guarantee. I 
Other models $2.50 to 
$8.70. Catalog Free 

WoUensak Optical Company 

912 Hu diO R Avtt. RodMer, N. Y 
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Our Choice of Recent Books 


Simple Aerodynamics and the Airplane 

By C, S, Monteith, Chief Enar, Boeninu Airplane Co. 

A COMPLETELY revised and greatly enlarged 
edition of a textbook widely used in ground and 
flying schools and universities and also adapted for 
home study. The presentation is not highly technical 
but sound fundamental principles have been de- 
veloped and applied in a manner suggested by eight 
years of teaching the subject. 48 pages, 211 illustra- 
tions. $4.65 postpaid. 

Avigation by Dead Reckoning 

By I. E, Elm 

A CONCISE practical instruction book, easily 
understood, to enable a student to master aerial 
navigation in a minimum period of time. It parallels 
the instruction given to the pilots of the Army. 
Numerous diagrams clarify the text which is as simple 
as it can possible be made. $2.15 postpaid. 

Aviation and All About It 

By A, Frederick Collins 

I N the author’s well known style is presented for the 
youth and layman, the fundamental considerations 
which must be grasped to understand the principles 
of flight, how they are worked out, and just what are 
the salient points that one must observe to get a real 
understanding of aviation. $2.15 postpaid. 

A, C. Radio Guide 

By K. A* Hathaway 

A PRACTICAL treatise on Alternating Current 
Radio Tubes, Sets, and Dynamic Loud Speakers 
and the conversion of D. C. sets to A. C. Short v/ave 
reception and receivers is also covered, while numerous 
diagrams connote the text and illustrate various 
significant hook ups. $1.65 postpaid. 

Television 

By H. Horton Sheldon, Chairman of the Board of Physics 
E. N, Griswood, Instructor of Physics 
New York University 

T he subject of television is advancing so rapidly 
that, as the authors of this book admit, they are 
faced with the possibility of necessary revision before 
the volume is off the press. However, they have col- 
lected much of the available data, collated them, and 
selected that material which in their opinion is most 
pertinept to an undertaking of the present state of the 
art. The main television transmission and reception 
systems, such as RCA, Jenkins, Baird, Bell Labora- 
tories, and Alexanderson are described at some length 
and supplemented by a chapter containing hints of 
value to those who are experimentally inclined to a 
sufficient extent to make them desirous of building a 
radio vision receiver. The book gives no very definite 


details toward this end, but a careful perusal of it will 
do much to introduce the reader to the inside workings 
of television. The introductory chapters dealing with 
fundamental optical systems, electromagnetic waves, 
and light-sensitive cells make the book a valuable one 
for the interested radio man. $2.90 postpaid. 

Steel Square Pocket Book 

By Dwight L. Stoddard 

A PRACTICAL description of the amazing number 
of solutions that can be demonstrated by the 
steel square in a number of mechanical lines. Illus- 
trations plentifully correlate the text and the small 
size will fit any pocket. $1.10 postpaid. 

Ai^ricultural Economics 

By Fred R. Yode, Prof. Rural Social Science, 
State College, Washington 

T his broad consideration of the elements that 
function in any consideration of present condi- 
tions or future betterment, is particularly pertinent 
because of the country-wide discussion on farm relief. 
The history of various proposals and a dfagnosis is 
given of what must maintain in any scientific solution. 

$8.20 postpaid. 

General Elementary Botany 

By Elmer Campbell, Transylvania College 

A GENERAL but fundamental perspective of the 
plant world divided into three parts, morpho- 
physiology, development, and classification. Practical 
problems such as blight, weeds, and poisonous plants 
are indicated, the whole treatment tending to lead the 
reader into clear and pleasurable botanical observa- 
tion as well as to inspire a love for accuracy in 
expressing botanical thought. This grouping is en- 
tirely original. Well illustrated. $8.20 postpaid. 

English and Science 

By P. B. McDonald. A$$o. Prof. English. N. Y. Vniv. 

A WELL conceived treatise on the use of correct 
and permissible English as applied to written 
records, reports, and other technical emanations where 
accuracy can be greatly aided by clarity of style and 
expression. A much needed guide in a field where 
haste to record results often evinces a looseness of style 
bordering on ambiguity. $2.16 postpaid. 

Brassey’s Naval and Shipping Annual 

T he 1929 issue of this most autboritative and 
essential maritime record represents the fortieth 
year of publication during which it has been estab- 
lished as the unique reference in this line. There is 
hardly a question that cannot be answered and one 
finds library copies well thumbed from consultation. 

$10.00 postpaid. 
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A Preface to Morals 

By Walter Lipptnan 

A FRANK study of the reasons for our present dis- 
content at the strictures which the religion of our 
fathers has impressed upon us and a calm attempt to 
open a door of escape from the chaos of modernity by 
an analysis of just what traditional morality is, and 
how we are afifected by it whether we will or not. 

$2.65 postpaid. 


On the Bottom 

By Edward Ellsberg, Commander I/. 5. N. (RetJ) 

A LUCID and detailed account of the reclaiming of 
the submarines S-51 and S-4 explaining all the 
apparatus used, the maneuvering of gear, the personal 
exploits, and the final success of the greatest salvage 
exploit of modern times, considered from the stand- 
point of individual human endeavor. All the romance, 
heroism, and grim tragedy are splendidly brought out 
in this book; one of the most interesting we have ever 
read. $3.20 postpaid. 

I Like Diving 

By Tom Eadie 

N O more rugged, manly, interesting character has 
appeared in story than the life and accomplish- 
ment of this Scotch American. A civilian diver by 
profession, after he joined the fleet he was recognized 
by the Navy men as the Master Diver on both the 
S-51 and S-4 reclamation jobs. By its own honesty of 
telling and the marvelous feats of accomplishment this 
story will grip you through to the end. $3.70 postpaid. 

Instinct and Intelligence 

By R. W. G. Hinzston 

S EVENTEEN years in the jungles of the Oriental 
topics furnished the background from which the 
author draws the conclusions of this most interesting 
study of insects. Though some of his conclusions 
will be challenged, the facts upon which they are 
based are themselves so curious and in many in- 
stances startling, that one conclusion is about as well 
taken as another. One can but admit that the entire 
book is mighty interesting at least. $2.65 postpaid. 

Sex in Civilization 

By Thirty Two Eminent Authorities 

W E can no more escape the necessity of consider- 
ing this subject than we can the advance of 
civilization itself, no matter whether we would like to 
or not. The distinguished authors who each consider 
the subject on which they are authorities, frankly and 
uncompromisingly deal with the facts as science has 
developed them. The seeker for truth need have no 
hesitation, for here will be foxmd a treatment which is 
dignified, moderate, and complete. A work of real 
value. $5.20 postpaid. 


Investment Management 

By Dwight C. Rose 

A CAREFUL analysis of the fundamental elements 
of actual investment experience in this country 
since 1900, in which the author by sound judgment 
based on experience, sets forth the considerations 
which must be recognized in any investment manage- 
ment plan. Written for the perusal of the investor 
himself. $5.20 postpaid. 

Old Civilizations of the New World 

By A. Hyatt VerrUl 

F rom actual observation and an intimate knowl- 
edge of all available material, the author seeks to 
weave into one comprehensive account what we know 
of the earliest history of man in America, bringing to- 
gether in proper sequence the high-lights of the civili- 
zations and cultures of the Aztecs, Mayas, Incas, and 
Pre-Incas as indicated by the marvelous monuments 
which still survive to rival any that the Old World has 
produced. Interestingly illustrated. $5.20 postpaid. 

Nobel 

By Ragnan Sohlman and Henrik Schuck 

T he life story of the man who made a vast fortune 
from the manufacture of dynamite and nitro- 
glycerine and then devoted it entirely to the develop- 
ment of world peace. The originator of 355 patents in 
different countries, he was withal a great pioneer of 
science, a business man, a friend of humanity, and a 
great enigma. $5.20 postpaid. 

My Life East and West 

By William 5. Hart 

F rom a little boy who spoke the Sioux language 
like the Indians themselves to the most popular 
artist whose earnings are counted in millions, the 
career of this unique personality runs the gamut of 
human emotions and experiences. No more interest- 
ing autobiography could be written. It is as well a 
picturesque history of the times and peoples with 
whom he came in contact. Many interesting photo- 
graphs connote the text. $4.20 postpaid. 

Attila 

The Scdurge of God 
By Mtfs c*d Brion 

T his is the first modern biography of another of 
the semi-mythological characters whose lives 
make such fascinating reading. From his youth as a 
hostage in Rome to his precipitous death, all sources 
have been carefully utilized to sustain the accuracy of 
the narrative, so barbaric and pitiless in its splendor of 
accomplishment. $3.70 postpaid. 
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Qimmercial Property News 

Facts and Notes of Interest to Inventors, Patentees, 
and Owners of Trademark Rights 


For Sleepy Copyright Owners 

T he inexcusable delay of a plaintiff in 
prosecuting his suit for infringement of 
copyright before a Master, to whom the 
proceeding has been referred, invalidates 
the claim for damages. This decision was 
recently made by the Circuit Court of 
Appeals for the Second Circuit in the case 
of D O Haynes & Company, Plaintiff- 
Apellee, versus The Druggists Circular, 
Defendant-Apellee. 

Nine years had elapsed between the 
first hearing before the Master and a con- 
tinuation of the hearings Iwfore him Long 
lapse of time has been held sufficient of 
itself to prevent relief Merely instituting 
a suit does not relieve a person from the 
operation of the rule of laches, for if he 
fails to prosecute his suit diligently, it is 
the same as if no suit had been begun 
Laches is defined by the court as meaning 
neglect for an unreasonable and unexplain- 
able length of time under circumstances 
permitting diligence, to do what in law 
should have been done. 

Long neglect to take advantage of leave 
given by a court to assert a right by bill 
or cross bill may bar the right to file it, and 
the right to enforce an order of the court 
may be lost by laches. The doctrine is 
peculiar to courts of equity, for “he who 
seeks equity must do equity, “ and he must 
“come into a court of equity with clean 
hands “ 

“The power of a court of equity is in- 
voked upon the basis of nothing less than 
conscience, good faith, and reasonable 
diligence. Chancery courts should not 
grant aid to a litigant who has negligently 
slept on his rights and suffered his demand 
to become stale, particularly where in- 
justice would be done by granting the 
relief asked/’ according to the decision. 


Foreign Rights to Patents and 
Trademarks 

“ pi RATING” of trademarks and patents 
* held by United States citizens has been 
mentioned in this department upon several 
occasions. Prom the numerous appeals 
received by the Bureau of Foreign and 
Domestic Commerce as to the procedure 
advisable against those who are usurping 
commercial property in foreign countries, 
it would seem that the necessity for 
properly protecting trade symbols and 
patents abroad can hardly be overesti- 
mated. 

In most countries of Europe and Asia, 
the original user of a trademark is entitled 
to it, as in the United States and Great 
Britain. In the countries of Latin America, 
the right of exclusive use is usually obtained 
by registration, regardless of whether the 
registrant was the first user of the mark. 
The establishment of the Inter-American 
Bureau, one of the most commendable 
activities of the Pan-American Union, will 
undoubtedly tend to improve the situation 
ocumection with commercial property 


rights in the various American republics. 
Numerous cases of infringement have 
recently been noted in press dispatches, 
illustrating the too-common tendency to 
profit by the negligence of owners of 
valuable commercial property rights. 

In Cuba recently the product of an 
American firm had become so well known 
that when the firm tried to obtain 
registration of its trademark the Cuban 
authorities would not grant the registra- 
tion on the grounds that the particular 
mark had become a byword in most homes 
in Cuba and therefore was not subject 
matter for trademark protection 

Potential markets are frequently over- 
looked by manufacturers, and later when an 
attempt is made to develop the market it is 
found that the trademark is legally regis- 
tered as the exclusive property of another 
person. The confusion resulting from a 
wide variance in registration methods and 
different fees can be effectively unravelled 
only by attorneys qualified in foreign pro- 
cedure and practice. 

Before inventors decide to obtain foreign 
patents, it is well to investigate the require- 
ments of making, marketing, and disposing 
of the product within the time specified 
in the countriee wherein protection is 
sought. The liberal patent laws of the 
United States are very different from those 
in most foreign countries. The American 
patent system is the friend of the poor in- 
ventor: no tax is assessed on the patent, 
contrary to the practice in almost all 
foreign countries; the inventor is not re- 
quired to manufacture or offer his product 
for sale, and he can placidly “sit tight,” re- 
fusing to permit the public to benefit from 
his invention for the 17 years that his patent 
rights remain in force. In many countries, 
the patent right is forfeited by such inac- 
tivity, or for non-payment of the patent 
tax. 

No person or firm is liable for infringe- 
ment of a United States patent unless the 
complete infringement has been effected 
in this country; that is, if all but one of the 
parts of a patented device are made in this 
country, and shipped to another country 
for assembly and the addition of the remain- 
ing part, there is no infringement unlera 
the rightful owner of the patent has taken 
out foreign patents. Devices patented only 
in this country have been made in other 
countries and smuggled into the United 
States for sale here, but if the vendors or 
users of the infrinsdnk devices can be lo- 
cated, they are liable as infringers. The 
patent franchise grants to the owner the 
right to exclude everyone else from making, 
using, and vending the article patented, 
without the permission of the patentee, in 
the United States. That is the extent of his 
monopoly. 


Yeast Patents Awarded on Appeal 

'E'OR a process of endosing partides of 
^ yeast in milk solids, rather than in 
gelatin and simiUW Sttbstanees used in the 


prior art, Baylis M. Dawson was awarded 
a patent upon appeal from the decision of 
the patent examiner. The examiner had 
ruled that the applicant had merely fol- 
lowed the teachings of the prior art, in the 
application of spray drying to the yeast 
and milk mixture and the selection of milk 
in place of gelatin because of Its higher 
nutritive value, and that this was not in- 
vention but only an obvious expedient such 
as might be expected of one skilled in the 
art. 

The Board of Appeals refuted this de- 
cision, for the reason that it considered the 
claims justified because the milk increases 
the nutritive value of the composition as a 
food product, and acts as a food for the 
yeast organism. Moreover, the Board up- 
held the appellant’s statement in his speci- 
fication that milk solids are peculiarly 
adapted to act as the protective or en- 
capsulating substance for the viable yeast 
partidee, in that they permit dessication of 
the mixture without injury to the yeast 
cells. 

Certain claims were rejected, including 
several covering a composition consisting 
essentially of yeast particles encapsulated 
or covered by malt extract solids. A prior 
patent was dted, showing that malt had 
been listed as a suitable substance to mix 
with yeast to form a dry yeast composition. 

Another patent was awarded to Dawson, 
consisting of yeast encapsulated with fruit 
juices instead of, or in addition to, the milk 
solids mentioned in his other patent. Malt 
extract solids as an encapsulating material 
for a comminuted and jiubstantially dry 
yeast composition were considered old in 
the art, but the addition of fruit juice to the 
malt extract solids as an encapsulating 
material was held to be new. 


Inter-American Trademark Bureau 

I N compliance with the terms of the 
Protocol on the Inter-American l^gis- 
tration of Trademarks, signed on February 
20th, by most of the countries having mem- 
bersUp in the Pan-American Union, there 
is to be established an Inter-American 
Trademark Bureau located at Havana, 
Cuba. It has also been specified that the 
Bureau shall publish a periodic bulletin 
providing data and information concerning 
registration of trademarks and commercial 
names in the various American countries. 

Prior to the signing of the Protocol, the 
signatories adopted the provisiomi of the 
General Inter-American Convention for 
Trademark and Commercial Protection. 
The following statement from the draft cff 
the Convention will show its purpose. 

^Considering it necessary to revise the 
'Convention for the Protection of Com- 
mercial, Industrial, and Agricultural Trade- 
marks and Commercial Names,’ signed at 
Santiago, Chile, on April 28, 1928, with a 
view A introducing therein the refonns 
which the development of law and praeticMi 
have mad$ advisable; animated by ^ 
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d«sire to roconcile the different juridical 
systems which prevail in the several Ameri- 
can Republics; and convinced of the neces- 
sity cd undertaking this work in its broad- 
est scope, with due regard for the respective 
national legislations, (we) have resolved 
to negotiate the present convention for 
the protection of trademarks and trade 
namee, and for the repression of unfair 
competition and false indications of geo- 
graphical origin.*’ 

The new convention provides for equal- 
ity of citisens and aliens as to trademark 
and commercial protection in all of the 
countries signing the pact and outlines 
regula^ons for the protection of trademarks 
and commercial names, and for the re- 
pression of unfair competition or false indi- 
cations of geographical origin and source. 

The protocol provides for the establish- 
ment of a permanent Inter- American Trade- 
mark Bureau, and specifies the procedure 
to be followed in registering trademarks 
and commercial names in all of the states 
concerned. Both the convention and pro- 
tocol were signed on February 20th by the 
representatives of the governments of Peru, 
Bolivia, Paraguay, Ecuador, Uruguay, 
Dominican Republic, Chile, Panama, Vene- 
zuela, Costa Rica, Cuba, Guatemala, 
Haiti, Colombia, Brazil, Mexico, Nicara- 
gua, Honduras, and the United States. 
Those desiring copies of the Convention 
and Protocol may secure them from the 
Bureau at Havana, Cuba, or from the Pan- 
American Union, Pan-American Building, 
Washington, D. C. 


Geographical Term Allowed 
in Trademark 

R eversing the decision of the ex- 
aminer, who had held that ‘'Semet- 
Solvay Coke” could not be registered as a 
trademark because “Solvay” is the name of 
a town and “Semet” is the name of an in- 
dividual, the Assistant Commissioner of 
Patents ruled that the registration was al- 
lowable in view of the fact that the words 
were not reasonably well known as a geo- 
graphical term and as a surname. 

Although there is a village in Onondaga 
County, New York, which bears the name 
of Solvay, it was held that it is not a rea- 
sonably well known geographical name, as 
contemplated by the statute. In support 
of this contention, it was noted that the 
word ’’Lakeside” was not considered suf- 
ficiently well known as a geographical term 
to bar its use in a trademark, despite the 
fact that the word ’’Lakeside” appears in 
the Postal Guide as the name of 16 or 17 
post offices, and was found to be the name 
of two incorporated towns of the United 
States. 

The word ’’Semet” is not generally 
recognized as a surname. The examiner 
cited an instance where it appeared as a 
surname in the St. Louis Directory for 
1924, but admitted that it did not occur in 
the current telephone directories or general 
directory for the City of New York, nor in 
tlto 1928 directory for Washington, D. C. 
Individually non-regiaterable words cannot 
be used in a trademark when in combina- 
tion, but the decision of the examiner was 
reversed and both words were allowed. 


Gapitaliam and the Patent System 

pAPiTALISM— the foundation of the 
^ present civilization — is sometimes her- 
alded as the mother of invention. But 
Inv^ildoii is older than the. human race, 
and oapitelimn dates from the establish- 
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ment of the patent system. Under the 
system, the individual is awarded a tem- 
porary monoply for his creation, whatever 
it may be, in exchange for exposing his 
idea to society with instructions which will 
enable society to practice it and benefit 
by it. Like Christianity, and the older 
religions, the essential part of the patent 
system is the guarantee of a ’’just reward” 
for a meritorious accomplishment. 

The poets and the philosophers have 
pictured a perfect state, “where no one 
shall work for money, and no one shall 
work for fame.” But it is significant that 
even in the Soviet States of Russia, the 
capitalistic patent system is accorded an 
important place, despite their obvious 
attempt to establish the ideals of com- 
munism, or at least socialism. Man seems 
to have learned that although the desire 
to create is primary, it is irrevocably allied 
with the desire for wealth and power and 
fame. It is also significant that few of the 
creative contributions which have im- 
proved the status of mankind have come 
from races or individuals who scorn luxury 
and power. Apparently man does not 
properly function without the promise of 
a ’‘just reward.” 

“What is it that makes the United States 
a great nation?” asked the Japanese, after 
Commodore Perry had opened the ports of 
Japan and the people there began trying 
to become a great nation. In the words of 
their Mr. Takanshi, “We looked about us 
to see what nations are greatest, so we can 
be like them. There is the United States, 
not much more than 100 years old. We 
said, ‘'What is it that makes the United 
States such a great nation?' and we in- 
vestigated and found that it was patents, 
and so we will have patents.” 

In the absence of a patent system, cor- 
porations could not find the capital to 
exploit new inventions. Capitalists would 
not risk such large amounts of money if 
after a machine is perfected, other manu- 
facturers could copy the perfected machine 
without undergoing the tremendous pre- 
liminary expense. It is the protection to 
the investment, assured by the patent, that 
enables investors to get a profitable return 
for the money they have risked. 

Mr. Julius Barnes, former president of 


n 

the United States Chamber of Commerce, 
has pointed out that America’s predominat- 
ing industrial position and American ability 
to pay higher wage scales than other coun- 
tries rests largely upon our superior inven- 
tion and patent protection. 

“A tool is but the extension of a man’s 
hand,” said Henry Ward Beecher, “and 
a machine is but a complex tool. He that 
invents a machine augments the power of a 
man and the well-being of mankind.” 


Rotarians Guard Their Name 

I T is a privilege to use the name “Rotary” 
on cigars, and that privilege is held by 
a certain firm licensed to make and sell its 
tobacco products principally to members 
of the Rotary Club. This was made clear 
in a recent decision of First Assistant Com- 
missioner Kinnan, in which he held that 
Gallagher, Limited, of Belfast, Ireland, is 
not entitled to register the word “Rotary” 
as a trademark for tobacco, cigars, and 
cigarettes. 

Although the applicant had registered 
its trademark in England, the petition was 
denied here on the ground that the Rotary 
CHub of Chicago had been incorporated 
prior to the date of the cigar manufac- 
turer's application, and the Rotary Club 
had arranged with a certain American 
manufacturer for the use of the word 
“Rotary” on cigars and tobacco products 
made principally for the use of Rotarians. 
The law does not permit registration of 
any name adopted by an institution, 
organization, et cetera, incorporated in any 
state of the United States prior to the date 
of adoption and use by the applicant. 

As interpreted by the First Assistant 
Commissioner, the “use by the applicant” 
means use in this country. It is held that 
use by the applicant in a foreign country, 
and the registration of his trademark there, 
cannot avail him of the privilege of using 
the same trademark in this country. If 
additional proof of the damage to the 
Rotary Club had been needed, it was 
pointed out, the evidence showed that the 
use by the Rotary Club of the word 
“Rotary” on cigars and other tobacco prod- 
ucts would furnish such additional proof 
of damage. 


Patents Recently Issued 

classified Advertising 

Advertisepients in this section listed under proper classifications, rcUe 25c per word each 
insertion; minimum number of words per insertion 24, maximum 00. Payments must accom- 
pany each insertion. 

Anyone desiring the address of a patentee listed in this section may obtain it by addressing 
Munn Co,; those desiring official copies of patents herein listed, may secure them by remitting 
15 cents for each one {state patent number to insure receipt f desired copy) to Munn Co., 
24 West 40th Street^ New York City. 


Pertaining to Aeronautics 

Brake for Airplanes — A drag brake 
normally affording no projection beyond the 
under surface of the fuselage, but having means 
to throw the brake into ground engagement to 
resist forward movement in landing the plane. 
Patent 17X0628. John H. Kessler. 


Pertaining to Apparel 

Shoe— Of the turn type, including a shoul- 
dered sole shank through which a single seam is 
formed connecting both sides of the upper to the 
sole, thus produeing a more snugly fitting and 
stronger i*oe. Patent 1709785. Prank Par- 
lanta. 


NECKTii ( BNTRALIZER AND HOLDER — By 
which a cup- .haped meml)er co-operates with 
the collat button, hiding the button from view 
and holding the tie in correct position, while an 
elastic neck band secures the tie in place. Patent 
1708607. Charles J. I. Devlin. 


Chemical Processes 


Lubricating Mixture and pRooEsa of 
Making Same — An emulsion, consisting of 
mineral oil and the aqueous extract of the 
mucilaginous bark of UlmuB fulva, may be used 
in internal combustion engines, will adhere to 
the metal and greatly reduce friction. Patent 
1T960B& Preaton C. Goas. 



H 

CARRormo Amjmal Hair and WooL-r-By 
the apphcAtion to the »km of a 6-10 jMjrcsent 
aque<»iu)i solution of p)eroxide of hydrogen and 
1-2 pen-ent of bismuth, cobalt or cerium in salt 
solution, the skin is then dried and ready for 
further working. Patent 1710565. E. Rich 
Bohm. 

Process for the Manufacture of Thera- 
PEtjTiCALLY -A ctive Iron Preparation Having 
Yeast as its Basic Substance— Consisting 
in introducing a colloidal basic iron salt 
solution into yeast suspended in water, separat- 
ing the solid substances by filteration, and dry- 
ing them. Patent 1710584. Cornelius Mas- 
satsch. 


Desli^ns 


Design for a Pendant for Wearing 
Apparel — Patent 78162. Martin A. Klein. 

Design for a Dre.ss -Patent 78214. Dorothy 
Long. 

Design for a liACE Doily— The inventor has 
been granted two patents for ornamental de- 
signs. 78264 and 78265. Ben A. Ball. 

Design for a Bathing Suit— Patent 78399. 
Dorothy Long. 


Electrical Devices 


Automatic Signaling Apparatus — A man- 
ually controlled electric system giving an audible 
or visual sign in large commercial businesses 
where it is necessary to call heads of depart- 
ments visiting various points at a distance. 
Patent 1707909 Jacob Gullong. 

Heating System — An electric heating means 
whereby the various rooms of a house may be 
quickly and individually heated to a certain 
temperature, and the heat regulated and auto- 
matically shut off at a predetermined degree. 
Patent 1708580. Raymond C. Kerlaouezo, 
Llewellyn W. Evans, and Seward B. Merry. 

Device for Indicating Oscillograph 
Curves as Stationary— Whereby variations 
in electrical quantities such as voltages or cur- 
rents, may be observed, and several waves or 
half-waves may be centered upon a fluorescent 
screen without destortion. Patent 1707594. 
Frederick Bedell. 

Contact Screw— Comprising a pair of in- 
sulating members, a contact point and a fuse 
wire, which is simple in construction and may 
be readily applied to any standard house 
lighting circuit. Patent 1707589. Roy H. 
Williams. 

Fading and Static Eliminating Radio 
Antenna — Comprising a split ring magnet, a 
current carrying winding around said metalic 
nng and a second winding completely enclosing 
the ring, and a pair of permanent magnets at 
opposite sides of the ring. Patent 1710085. 
George W. Cooper. 


Of Interest to Farmers 


Poultry Feeder —Whorin a guard will 
readily accommixlate itself within a feed hopper 
and will prevent the fowls from scattering the 
food, the device may be readily removed for 
cleaning the trough. Patent 1708838. Clarence 
E. Hedrick. 

Combined Hay Rake, Stacker and Loader 
— ‘An attachment for tractors operable “by the 
power derived from the vehicle, for lifting hay, 
alfalfa or other cut grass so that it may bo 
manually dumped onto a wagon, or for stacking 
the same, patent 1710632. Otha E. Main and 
Clarence C. Waughop. 

SAmTABYPOtHiTBY FOUNTAIN — So constructed 
that the reservoir end drinking pan may be 
easily connected for regular use, or readily sepa- 
rated for cleatuiitig» en4 maybe nested to occupy 
but little space in shipment or storage. Patent 
17X1366, Arthur J. Tool. 
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Display Stand — Constructed to display a 
large number of articles simultaneously in such 
manner that they will be visible individually 
yet securely held against surreptitoua removal. 
Patent 1707396. Raymond O. Berke. 

Cleaning Devicb-— Through which liquids 
are adapted to be passed and screened to elimin- 
ate foreign matter, means being provided to 
maintain the screened openings clean to main- 
tain a constant flow of the liquid. Patent 
1707846. Levin O. Corkran. 

Stay for Washable Rugs— In the form of 
light metal edging strips which permit the rug 
to remain flat when in use on the floor, but may 
be easily removed for storing or washing the 
rug. Patent 1706672. William B. Mason. 

Card Carrier for Visible Card Indexes— 
Comprising a body and a heel member with a 
centi^ perforation adapted to engage a guide, 
for general filing purposes, and comparatively 
more compact than the usual form of card. 
Patent 1707917. Luigi Lombardini. 

Cleaning Device for Eyeglass Lenses — 
Comprising a pair of cleaning elements sup- 
port^ in juxtaposition to the lenses, removably 
associated to allow for renewal of the elements, 
and movable simultaneously to allow for clean- 
ing both sides of the lenses. Patent 1708728. 
John J. Kilbride. 

Sewage-Disposal System— A series of cells 
designed to receive and automatically promote 
the spontaneous reduction, and sanitary dis- 
posal, of sewage through the agencies of an- 
aerobic and aerobic bacteria always ready to 
develop under proper conditions. Patent 
1708864. Ray M. Bimbach. 

Ventilator — Which may be readily attached 
to a window for allowing fresh air to enter 
the room, but will exclude rain, and forceful 
blasts, and will divide the air in a manner to 
prevent drafts. Patent 3708841. Albert R. 
Laubenstein. 

Food Chopper— F or cutting food by hand, 
the chopper presents a large amount of cutting 
edge which may be entirely disassembled and 
the parts taken separately fur polishing, clean- 
ing, or sharpening the cutting edges. Patent 
1707563. Anna F- Nauman. 

Watchcase — Which Is the combination of a 
watchcase and fountain {len cap, in which the 
watchcase includes mating sections adapted to 
the associated with the pen cap to constitute a 
closure. Patent 1709700. William Wishinsky. 

Sanitary Container — For tooth brush or 
other article, having a cap which acts as a con- 
tainer for sterilizing material, and permits 
escaiie to the Interior of the receptacle when 
closed, but cuts off escape when removed. 
Patent 1709626, Harry Martin. 

Haih-Wavino Dbviob— Comprising a series 
of interconnected cross aectionally convex 
members whereby a waving or marcelling of the 
hair may be produced In a well defined and last- 
ing manner, without Injury, or tearing the 
hair. Patent 1709698. Marl ha A. Tienken. 

Shingle Construction — In the form of a 
composition shingle having tongues and slots 
for locking the same, thereby preventing curling, 
while keeping the tongue itself locked, and thus 
producing a amooth roof-structure. Patent 
1709776. Abbott Coburn. 

Bedcover - Holding Device — Whereby 
clamps and adjustable members are attached 
to the bed spring ffame providing securing 
means for the blai^et and other bed coveting 
to prevent the same pdlling loose at the sides 
and foot of the mattress. Patent X70927&. 
Benjamin A. Moeller. 

Valve Box — C/omprfi4ng a lower section in 
the form of a slMve, and an upper section 
telescoping within the lower section and 
adapted to be interpeaable between a eubtetan* 
ean pipe line and the surface of street* 
Patent 1716671, Katals Fomi. 


HiiF aoLiMm— Wli«rehi.n dopiinter it 
with a transparent lace for the rso#ptioii of ^ 
sheet or folded map, and a manually actuated 
pointer Is associated with the covir lor 
from one poUit to another. Patent 1710656. 
Salvatore Tascarella. 

Mailable Matter of EnvElo hw Having 
temporary connecting means whereby they are 
integrally joined together so as to form sub- 
stantially a continuous sheet, thereby a typlet 
may easily address them, and they may be 
moistened and sealed in short time. Patent 
1710608. Stella Benenato. 

Ice - Cream Freezing Cylinder— A re- 
^ frigerating construction by virtue of wiilch the 
' freezing mixture may circulate rapidly and con- 
tinuously so as to shorten the freezing time and 
thereby lessen costs. Patent 1710648. Emery 
Thompson. 

Combination Furniture— More p^cularly 
a combination desk or table and chair, whi<^ 
may be folded into small compass for transporta- 
tion or storage, readily portable, and particu- 
larly useful in army, or field eervioe, or rural 
schools. Patent 1711878. Abelardo De A, 
Casanova and Octavio A. H. Poeada. 

Smoking Pipe — Having at the bottom of the 
bowl a chamber for collecting saliva, which may 
be readily cleaned, the smoke passage through 
the stem being entirely independent, and out of 
communication with the saliva chamber. Patent 
1711485. Kenneth M. West. 

Drier and Steamer for Tubular Fabrics — 
An assemblage consisting of a drying shell, 
means for drawing the fabric over the shell in- 
side a drum and an inlet and outlet for the 
drying air, thereby effecting the steaming and 
drying in one operation. Patent 1711094. 
Maurice M. Kasanof. 


HardwRre and Tools 


Combination Door Hinge and Check— 
In which pneumatic means and spring means 
are associated in a unitary device to effect a 
noiseless closing with a minimum strain on the 
device in order to maximize its durability. 
Patent 1706656. Nathaniel T. Collins. 

File Holder — For supporting a flexible file 
so that it can be manually actuated with ac- 
curacy and adjusted to adapt itself to the shape 
of the object to be operated upon. Patent 
1707207. Valentino L. Blanch and George A. 
Holsberg. 

Bolt, Shaft and the Like — Comprising a 
helically wound resilient member which Is 
tubular in form and capable of expansion and 
contraction, dispensing with lock nuts, the 
bolt itself exerting a pressure to hold the parts 
coupled. Patent 1708793. Allan H. Jones. 

Door Lock — Having a Utch bolt capable of 
actuation from either side of the door, a locking 
member operable to prevent actuation of the 
outer knob, and a key for operating the bolt 
from the outer side. Patent 1707418. Ken- 
neth A. Pendleton. 

Rotary Undbrkbambr— For Incrdaaiiig the 
diameter of a well after the usual miner in- 
creases the depth, by forcing cutting bladee 
into the wall simultaneous with the advance 
of the reamer which inefeases the depth. Patent 
1710680. George F. Le Bus, 

Band Saw and Pulley Therefor— Which 
affords a uniform support and tension as the 
cutting edge of the saw is worn down and its 
width decreased, and maintains the saw in 
proper operating plane and against slippage. 
Patent 1711874. Jamee J. Chapman. 

Device for Holding Moldings— A support 
for a molding during the cutting or planing 
operation, which is onpable of su^ a^ustment 
that it may be made to fit aU points of the euF» 
fmoe snd will prevent vibration or mMifieinciiit, 
Patent 1711842. Ruas^ O. Diskman. 

SEcuiuWG Means for Cqrrxtgated Bohaing 
S niimP-^oniistittif ol a ehtmp geikem% 
V4mtxk whkh provides a suplpdct hsmesth 
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comigntad thmtg eff^ettnf a stronger and more 
secure atteelim^t» easy ol afiplieation, light 
in weight and of comparatively low coat. 
Patent 1711415. Louis Lane. 


Heating and Lighting 


Apparatus por Altrrino thb Shapb and 
SiZB OF A Pbojbctrd Bbam OF IiiGHT — Par- 
ticularly adapted to be used in an optical pro- 
jection machine, and including adjustable 
shields for illuminating a field of vision or a 
particular object from a distance with a pro- 
jected beam of light. Patent 1709626. Harold 
A. McGunnigle. 

Furnace Using Forced Draft— Having 
autonuitic means for controlling the air blast in 
response to the steam pres^re, collecting the 
unburnt gases and returning them to the fire 
box, and reducing the consumption of fuel to a 
mimimum. Patent 1709800. Elmer A. Mc- 
Arthur. 


Machltiea and Mechanical Devices 


Outboard Motor— Of the twin screw type, 
embodying a two cylinder two cycle balanced 
stroke engine driving the two screws with 
materially less vibration than is commonly 
found in operating a single screw. Patent 
1707897. Gaston Bizet. 

Stapling Machine — For cutting blanks from 
a strip of material, forming staples and setting 
the same, will form an appreciably great num- 
ber of staples without refilling, and is practically 
immune from clogging. Patent 1708730. 
Alexander Z, Kruse. 

Throw-Off Device for Vibnna-Roll- 
Foumino Machine — Wherein a series of dies 
arc adapted to make imprints on the rolls while 
in the form of dough, and the rolls arc auto- 
matically ejected immediately after being formed. 
Patent 1708758. Charles Gottfried. 

Edge-Trimming Machine — A single instru- 
ment for cutting the grass and plowing to a cer- 
tain extent some of the soil adjacent thereto, so 
as to present a clean edge between the lawn and 
the walk. Patent 1708768. Albert W. Marsik. 

Cable-Operating Machine— Wherein pairs 
of coacting jaws make use of a relatively small 
force to produce a strong pull on an associated 
cable, and prevent slipping, in yarding logs and 
hoisting heavy objects. Patents 1708880. Cecil 
Gross. 

Fruit and Vegetable Washing and Dry- 
ing Machine — In which the fruit or vegetables 
are washed by a spray as they are discharged 
into a revoluble hopper, which is subsequently 
rotated to dry the fruit of vegetables by cen- 
trifugal action. Patent 1708721. Joseph T. 
Evans. 

Apparatus for Treatment of Deciduous 
Fruit — For thoroughly removing or neutraliz- 
ing all traces of arsenate of lead from the fruit, 
so that when subsequently washed and dried, 
the fruit will be clean and ready for the market. 
Patent 1707610. August Guignard, August 
Bosse and John Guignard. 

Floor-Polishing Machine— Which may be 
operated, when necessary, to vary the degree of 
vertical pressure exerted by the brushes upon 
the floor, provides easy access to the working 
parts, and protects the operating mechanism. 
Patent 1707575. Henry E. Schooling. 

Pitting — For boilers, comprising coupling 
members having axial openings and opposed 
■eats, a ball mounted in said seats, compo^ of 
aemiHiplierical sections, having semi-cylindrical 
opening, whereby a three-way fitting is pro- 
vided. Patent 1709624, Alva A. Lindley. 

Scum Eliminator — ^Adapted for use in the 
manufacture of cane sugar, to aid in separating 
fmm the cane Juices, and carrying off, that por- 
tion of the matter in suspension which is lighter 
than the juice Patent 170978S. James C. 
Etheredge. 

Device fob Forming Multicolored, 
BiumtiKE Decorationb — Jk device for causing 


the twirling and ejecting motion of a plastic 
substance, and regidating the degree of tension, 
thereby giving the desired pitch of the strands 
to produce a decorative braid-like form. Patent 
1709280. John A. Ost. 

Refrigerator and Dispensing Devicb — A 
rotatable storage device for maintaining a 
plurality of bottled liquids in a cool condition, 
the bottles being placed In an accesalble position 
by the insertion of a coin and the manipulation 
of a rod. Patent 1710621. John E. Henderson. 

Sand-Tester Pump — Which may be raised 
or lowered by the drill pipe for forcing fluid from 
the sand, and in which a suction is created to 
remove mud and water from the sand. Patent 
1710681, George F. Le Bus. 

Liquid-Dispensing Apparatus— Particularly 
for use at gasoline filling stations, there being 
an arrangement whereby various quantities 
of gasoline are stored ready for immediate 
dispensation for a given amount of money, the 
fluctuation in price being taken into account. 
Patent 1711331. Thomas B. Smith. 

Article-Shaping Apparatus — By pressure 
of air and an expansible die with which a 
plunger cooperates to compress air in a recep- 
tacle and forces the walls against the faces of the 
die to shape the article. Patent 1711446. Ben- 
jamin Burvenick. 

Mechanical Aid for Reading and Writ- 
ing — A desk which is vertically and angularly 
adjustable, together with rests for both arms, 
whereby the user will be helped to remain in up- 
right position so that the eyes will be correctly 
focused while reading or writing. Patent 
1711360. Vadakkath R. Menon. 


Medical and Surgical Devices 


Syringe— Including a barrel, a piston mov- 
able therein, a hollow piston rod, a manually 
controlled plunger valve and yieldable rubber 
rings which eliminate the necessity of packing, 
and provide a leak-proof structure. Patent 
1707880. John H. Sheets. 


Prime Movers and Their Accessories 


Liner for Valve Seats — Adapted to be 
inserted in a recess in the intake or exhaust pass- 
age of a cylinder block, after said passage has 
been re-bored, to form a recess with bevelled 
edge to properly seat the valve. Patent 
1709807. Theodore S. Purnis, 

Humififibr for Internal-Combustion En- 
gine — Adapted to be attached to an old motor or 
built into a new one, for delivering steam, in 
small quantities thereby enriching the mixture, 
giving more power, and a smoother-running mo- 
tor. Patent 1711408. Frank H. Fritz. 


Pertaining to Recreation 


Playground Apparatus -Permitting the 
healthful exercise of children, which includes 
units presenting horizontal climbing rungs, and 
a sliding member supported thereby, may be 
readily erected and transported in a knock- 
down condition. Patent 1707864. George J. 
Hanlon. 

Playground Apparatus— Which includes a 
horizontal ladder, diagonal ladders, an elevated 
platform and a slide, all combined in a minimum 
of space and in a manner to render the apparatus 
safe and amusing for children. Patent 1708883. 
Frank B. Hedges. 

Stuffed Figure Toy— So constructed that it 
will have no breakable parts to penetrate the 
cover, the body and limbs being yieldable and 
flexible yet sufficiently rigid to remain in the 
position placed. Patent 1708170. Hasseltine 
M. Dickiiw. 

Amusement Device — Comprising a plurality 
of multi-faced members which may bo matched 
together to form a number of complete pictures 
or representations of an object, which is of 
educational value as well as entertaining. Patent 
1709660. Joseph de Bracht. 


Game Appaiutub— A Urget simulatinc a 
natural head having teeth in an opening, the 
object being, in exercising skill at throwing, to 
knock out as many teeth as possible, with an 
allotted number of balls. Patent 1709420. 
Charles Weisser. 

Figure Wheblex) Toy— Embodying a cart 
and a walking figure arranged to simulate pulling 
the cart, wherein the legs and other movable 
parts of the figure will possess life like movements 
when pulled over a plane surface. Patent 
1711376. Edward J. Darling. 


Railways and Their Accessories 


Expansion Rail Joint — By means of which 
the abutting ends of rail sections may be securely 
held down to their tie, or other base, against 
lifting or spreading, while permitting relative 
longitudinal expansion and contraction therein. 
Patent 1710667. Victor Walker and Philip 
Kaplan. 


Pertaining to Vehicles 


Tirb-Rim-Contracting Devicb— Which will 
hold the rim in contracted condition while the 
tire is being removed and replaced, and until 
released to return to its normal condition. 
Patent 1700719. Samuel H. Savage, 640 84 St., 
North Bergen, N. J. 

Accelerator — Including a base and a pedal 
for operating the accelerator of an automobile, 
the device is simple and adapted to be emplaced 
by the owner. Patent 1700648. Carl Nordell. 

Ventilator — A combined buffer and ven- 
tilating device, comprising a channel-shaped 
shield adapted to be connected with, or part of, 
the sliding sash of a closed vehicle, to permit 
ventilation but prevent rain from entering. 
Patent 1707888. John S. White. 

Accelerator Pedal— Which may be readily 
attached to an automobile, and when in opera- 
tive position provides an easy and comfortable 
foot rest which will maintain a non-frictional 
contact with the accelerator button. Patent 
1708820. Charles B. Wright. 

Rotary Antiskid Chain for Vehicle 
Wheels — Easily applied to or removed from 
one of the road wheels, to carry an endless anti- 
skid chain encircling the wheel and a spool to 
set up a ftiore effectual anti-skidding action. 
Patent 1708756. Charles H. Dierkamier. 

Jack— F or use with automobiles, in which the 
turning movement is multiplied to impart a 
rajpd and maximum lifting from relatively short 
members, so that the jack when collapsed will 
occupy small space. Patent 1708717. Sydney 
P. Barker. 

Direction Indicator— A hinged signal, a 
reciprocating piston operating subject to the 
suction of the engine, and a valve control within 
reach of the driver, for retaining the signal in 
active position during the movement indicated. 
Patent 1708606. John Clifford. 

Safety Device for Automobiles— A com- 
bination structure whereby the gas and ignition 
are both turned off, and the hood locked closed 
by a single operation, thus eliminating key 
losses, find preventing theft of the car. Patent 
1709711^ John P. Geraghty. 

Automobile Signal Switch — Having means 
for signalling either right or left hand turns, 
the switch mechanism^ operating either an 
audible or visible signal, or both, whenever the 
driver swings the wheels any material distance 
in cither direction. Patent 1709806. Honorino 
Pereira. 

Instrument for Gauging the Rate qp 
Acceleration or Deceleration of Vehicles 
— A light case supported on a pivot and partly 
filled with liquid, the transference of the liquid, 
by its weight, from one part of the case to 
another, indicating the rate of acceleration or 
deceleration. Patent 1710594. William Tapley. 



DRAFTING 



Learn at Home 

Drafting is one of the best professions a 
young man can choose because it pays good 
salaries and it is the stepping stone to even 
better positions. Many leading architects, 
mechanical engineers and electrical engi- 
neers got their start at the drafting board. 

There is no easier way to learn Drafting 
than through the home-study courses of the 
International Correspondence Schools. The 
practical v'aluc of these courses is shown by 
the success of I. C. S. students and also by 
the fact that employers are constantly writ- 
ing us for trained men. We receive more 
calls for I. C. S. draftsmen than for gradu- 
ates of any other course. 

F, E. King was “a poorly paid clerk” when he en- 
rolled for the 1. C. a. Drafting (^mrse. By study, 
itidustry, and perseverance he became Chief Drafts- 
man of the U. S. Steel Furniture Company, of Syra- 
cuse. He is now earning more in a day than he used 
to earn in a week. 

A. J. HuUhins became Chief Draftsman for the 
American Strawboard Company and increased his 
salary 300%— also as a result of 1. C. S. training. 

There is no doubt that Drafting offers a real oppor- 
tunity to ambitious men and it will pay you to 
Investigate it. Just mark and mail the coupon and 
Wc'll gladly send you a booklet telling all about the 
I. C. S. courses in Drafting or any other subject in 
which you are interested. 
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^--estabkshtng permanent 
trade routes 



The log of Packard uchievenvent records the 
sailing of many uncharted waters — the marking 
of many new channels of progress for the 
guidance of an industry. Packard has most often 
found the way now generally followed* 

For thirty years a policy of creative research has 
contnbuted to Packard supremacy The automadc 
spark advance* spiral bevel gears, four wheel 
brakes, instant chassis lubrication and now a 
unique and exclusive shock absorbing system — 


these are but a few of today's proven motor car 
features originated or sponsored by Packard. 

Packard's reputation for advanced engineering 
and design is firmly established — in the air and 
on the water as on the highway. Packard's in- 
tent is ever to excel — to build for a discrim- 
inating and growing clientele a motor car of 
acknowledged quality leadership, both mechan- 
ically and artistically Those at the helm of 
Packard management will hold no other course. 
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‘SHOOTING’ WILD LIFE WITH A CAMERA 
CROP-DESTROYING INSECT PESTS 
SNAKE STORIES SHATTERED 




Dodee- Brothers 

To j I ^ ^ 

I § Wvv Chrysler Motors Product 



For your greater profit 
put Dodge Trucks to work • . 


W ORK is the sole function of 
any motor truck as profit is 
the ultimate aim of any business. 
Work — its quality, its quantity^ 
its cost — must be the true meas* 
ure of motor truck value. 

From drawing board through 
to factory gate, the experienced 
brains and skilled hands of the 
builders of Dodge Trucks are 
guided by consideration of the 
work each truck must do for an 
owner. And world-wide Dodge 
Brothers Dealer service is ready, 
always, to keep them at work. 


Hundreds of thousands of Dodge 
Brothers Trucks are in use by 
owners who prefer Dodge Trucks. 
Repeated purchases prove this 
preference. Each appraises work 
in his own way — miles run, padt- 
ages delivered, tons hauled, 
power, speed, economy, reliability, 
fivedom from layup, expansion 
of business territory. But each 
thinks of woric finally in the same 
terms — profit earned . . . For 
your greater profit — whatever 
your trucking needs — put Dodge 
Trucks to work tor you. 


A NEW l-TON 
At a New tow Price 

ch« turn Dodge l«Toti Truck 
.... Powerful 4-cyUtider engine .... 
Safe, intemal-eicpendsng, hydraulic 
4-whael brake* • . • . Quality through 
and through at the loweet price for 
which a Dodge l*Ton ha* ever *old» 


Dodge 6<ylmder truck* range in 
size fitom ^^•^on to and including 
3-Ton. There. 1*^ 4-cylinder Dodge 
Merchant* Bxpqjp for V^Ton load*. 


SOLD 


DODGE BROTHERS DEALERS 


Y W HERB 
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because they we mode to do thdi^b, not to fit a price list. 

It is wdl to remember thatfbearbigftdlnre means 
something more than a ne^ bearing — something 
more than the labor involve^ |d replacing it. All too 
bften it means a shot down <» a machine, a group of 
machines/or the entire plant. 

Why not decide NOW to put your beating prob- 
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Here you are in your own bath* 
room. A place for everything, 
end everything in its place. Hot 
water always, a good mirror, and 
a fresh package of Gillette Blades 
on the shelf. Then it’s easy to 
get your full measure of comfort. 



A chilly morning in the mountains. 
And a mirror from your shaving kit 
tacked to a tree. A wind-burnt, sun- 
burnt face With perhaps a two-day 
beard. Then it’s pleasant to remem- 
ber that you took along a fresh 
pack of Gillette Blades for comfort 


, . . you can’t expect as smooth a shave 


VVTHETHER you shave quietly 
and luxuriously at home; or 
strenuously, over the shoulders of 
other harassed travelers in a Pull- 
man washroom; or primitively in 
camp, with the cold lake for your 
wash basin — no matter how dif- 
ferent the shaving conditions may 
be — put a fresh Gillette Blade in 
your holder and you’re sure of a 
smooth, comfortable shave. 

Your guarantee of this unchanging 
comfort is the careful honing, the deli- 
cate stropping that Gillette’s marvelous 
machines give every blade. No human 
hand, however expert, however patient 
or tireless, could ever work such com- 
fort into a blade* 

And Gillette goes one step further. It 


^ut you can count on your 
Gillette l&lade to give you a 
comfortable shave anywhere 

sets aside almost half of all its blade 
department workers to do nothing but 
inspect your blades — and rewards with a 



THE only individudi In history, ancient or mod- 
ern, whose picture and signature are found in 
every city and town, in every country in the world, 
,is King C Gillette. This picture and signature 
are univefial sigo-ltiigttage for a perfect shove. 


bonus the cndlcsS search for any blade 
that may be below par. 

You sec, eight out of ten men in Amer- 
ica shave with aGillcttc and expect every 
Gillette Blade to do its duty. So every 
blade has to be good, no matter how dif- 
ficult the conditions it goes up against — 
hard water, cold water, tough beards, 
tender skins, slapdash lathcr~a doacca 
varying conditions that affect the com- 
fort of your shave. Conditions change 
— the blade doesn’t. That^s why you 
can always slip a fresh Gillette Blade 
in your razor and enjoy a swift, sure 
shave wherever you arc. Gillette Safety 
Razor Co., Boston, U. S. A. 

Gillette 
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This montl: our artist, Howard V 
Brown, has vividly shown that the 
camoufiage artists of the war had 
nothing on Bill when he went after 
the “billies” with his camera Com- 
pletely accoutred m his “glorified 
nightie,” even to the horns and 
whiskers, Bill Finley fooled the goats 
so well that he was able to get some 
good photographs of them at dose 
range. Turn to page 140 
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an ^onomi^ fo^e against 

waste— wKerever wh^ls and shafts turn 


A 


BASIC IDEA thirty 
years ago, “Timken 
Bearing Equipped” is 
today an economic 
force pitted against 
Waste— typifying a huge replace- 
ment program which sweeps all 
before it. 


lubrication costs become negligi- 
ble; maintenance is practically 
eliminated; machine-life is pre- 
served and extended. 

Then there is that exclusive 
principle— Timken tapered con- 
struction, Timken POSITIFELY 
ALIGNED ROLLS and Timken- 


Industry, Agriculture, Mining, 
Transportation find in Timken 
one bearing that does all things well, 
whether the loads are all radial, 
or all thrust, or a combination of 
both. Friction is reduced to a mere 
fraction; power consumption 
reaches an absolute minimum; 


made steel— serving to perpetuate 
Timken benefits. 

“Timken-Equipped” signifies 
the difference between waste and 
conservation, between antiquated 
and modern— a deciding factor in 
building and buying mechanical 
equipment for every purpose — 
wherever wheels and shafts turn 


THE TIMKEN ROLLER BEARING CO., CANTON. OHIO 


TIMKEN S BEARINGS 
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Looking Ahead 
With the Editor 

Secrets of the Heavens for the Layman 

I NTO a dome-ceilinged room we go and, as the lights 
are turned out, we are enthralled by the spectacle 
overhead; the heavens, with every star shining clearly, 
meet our astonished gase. As a lecturer tallca and 
points out stars with a flashlight, we watch a 24- 
hour movement of the stars in a few minutes. An 
article about the planetarium which accomplishes this 
effect, than which no better popular instructor in 
astronomical lore was ever invented, is coming soon. 

Steam versos Water Power 

F rom the Pacific coast, stronghold of hydro-electric 
"interests,” we have an article which explains why 
steam is staging a comeback and supplanting water 
power for the generation of electricity. It gives facts — 
from the source — to confirm Edison’s recent pronounce- 
ment on this subject. The author is president of a large 
power association and a student of the power question. 

Monkeyshines 

T O the ears of the novice, nothing is more frightful 
than the roar of "howlers” challenging each other 
in dead of night. These red howling monkeys of South 
America, however, are not so dangerous as they are in- 
teresting. In a story now ready for release, many 
astonishing things are told of the antics, habits, and 
eiutonls of "howlers,” the saki, the black capauchin, 
the peculiar beeza, and others — by a scientist observer. 

Widely Used Licorice 

A S little boys, many of us prized licorice as a con- 
fection or proudly showed our teeth stained by it 
and pretended we were men — that we were chewing 
tobacco! Used since ancient times as a medicament, lic- 
orice is now used in many commercial products, one 
of the most interesting of which is a fire fighting agent. 
We have on hand an ariicle concerning this plebeian 
herb and its many uses which is indeed surprising. 

Advance of the War Tank 

T hat fearsome monster which rumbled and 
grumbled across No-Man’s Land and dealt death 
and destruction with so little danger to itself and its 
occupants — who would have thought it would make 
necessary a rebuilding of modem armies? Yet that 
is exactly what the tank has done. We will publish 
soon an article On this mechanization phase of mili- 
tary progress— an article ritat seems to prophesy a 
different sort of future warfare, with the super-tank. 

Every Issue FtMy Illustrated 

The whole ftxmUy will be intereeled in science if it 
is preeenied to them in the Scientific Aubri- 
OAN manner. Keep them np-to-dale in the affctHs of 
the by a yearly evbeeription. Only four doHare. 


db 

Among Our 

Contributors 


Walter Ne Pack 

M r, pack is presi- 
dent of the Ameri- 
can Nature Association, 
Together with Mr. Fin- 
ley, who is Director of 
Wild Life Conservation, 
he has made a number of 
fruitful expeditions for 
the purpose of photo- 
graphing wild life in its 
native haunts. They have carried their 
cameras to British Columbia, to the Pribi- 
loff Islands, and twice to Glacier National 
Park. They are now in the southwest on a 
hunt for cougars — armed only with cameras. 

Karl P. Schmidt 

M r. SCHMIDT is Assistant Curator of 
the Division of Reptiles in Field Mu- 
seum of Natural History. During his seven 
years at this museum, he has conducted 
much important research and has engaged in 
several expeditions. Highly qualified as a 
general zoologist, his specialties are reptiles 
and amphibians; he has published numerous 
books and papers on herpetological subjects. 

R. Broom 

M AN'S ancestors had for their own an- 
cestor an early mammal which, in turn, 
descended from an earlier creature. That 
creature is now known to have been a reptile 
which developed mammalian characteris- 
tics. More than any other, Professor 
Broom has worked out that part of our 
family tree in which an advanced reptile 
evolved into a mammal. Last year he was 
awarded the coveted Royal Medal for his 33 
years of research. His fame is world wide. 

John T. Rowland 

M r. ROWLAND served on American 
destroyers during the World War as a 
Lieutenant, Junior Grade. On scouting and 
convoy duty in British waters, he had an 
excellent opportunity to study blimps at 
first hand. His ob»r> ation then, and later 
study, lend authoifty to his discussion of 
the commercial possiijilities of the blimps. 

Carl J. Lomen 

O NE of the earliest pioneers in the gigan- 
tic and rapidly growing industry that 
has been built up around the reindeer of 
Alaska, Mr. Lomen is still very active in the 
business of raising these animals and mak- 
ing them available for world meat markets. 
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• • • WHERE 
FORD PLANES FLY 

Features of Ford Plane 


Tri^meter^d (Wright or 
Pratt ft Whitney air-cooled 
engine^ totaling from 900 
to 1275 horae>power)— re> 
•erve power for aafety. 

Sp 00 d range— 55 to 140 
m p h. Cruising radius, 580 
—650 miles 

Useiui /Old— 3670 to 5600 
pounds. 

High wing moaopJsns (sin- 

R le, stream-lined, canti- 
sver wing) — (or strength, 
speed, inherent stability 
visibility, clean design 
12-15 espMcny (including 
pilot's dual-control cabin) 
— Bu£Fet, toilet, running- 
water, electric lights, etc 
DursbilttT^Vio Ford plane 
has yet worn out in service 
Price, $42,000 to $55^00 
(standard equipped)— Ex- 
ceptionally low because of 
multiple-unit on-line pro- 
duction methods. 


O UR AIRPLANE FACTORY at Dearborn is now producing 
three giant all-metal, tn-motored commercial planet a 
week, and will soon be producing one a day! In one year 
we have had to increase the capacity of our factory 400% ! 

A glance at the skyways where Ford planes fly gives you 
a comprehensive view of the whole field of commercial 
aviation in North America. 

Msddux Air Lines employ a fleet of thirteen Ford planes in rejgular service 
between Ensenada, Mexico, Los Angeles, and San Francisco, all 
important points between 

Southwest Air Fast Express will fly twelve big Ford transports linking St 
Louis and Kansas City, Tulsa, Oklahoma, Dallas, Ft Worth, and El 
Paso, Texas 

Transcontinental Air Transport (T-A-T) has ten Ford planes for trans- 
continental air rail service between New York and the Pacific Cosst, 

Northwest Airways flies Ford planes regularly between Chicago snd Uie 
Twin Cities 

National Air Transport operates six between New York and Chicago; 

Chicago and Dallas 

Pitcairn Aviation is using Ford planes for express mail-passenger service 
from New York southward, paralleling the Atlantic Cosst 
Colonial Airways files Ford all-metal planes between New York and Mon- 
treal; Albany and Buffalo, New York and Boston 
Cia Mexicana de Aviacion S A connecting Brownsville, Texas, with 
Mexico Citv, Qautemala City and Managua, Nicaragua, and Panama, 
uses Ford planes 

Pan-American Airways flies Ford planes from Havana to Santiago de Cuba 
St^dard Oil of Indiana, Standard Oil of California, the Texas Company, 

Curtis Publishing Company, and Reid Murdoch Company, are among the 
industrial users 

U S Army, U S Navy, and Byrd Expedition are among the military and 
scientific users 

Fonf Air Linos hove down 1,200,000 mi/es snd csrriod over 7,000,000 pounds! 

Stout Ait Services run from Detroit to Clovolsnd sad Cbicsgo, 

Safety . . dependability . . . long life . . . speed with stability 
. . . spaciousness . . comfort . , . high emciency . • . and a The first pisno down in roguJsr psssoegor^msii sorvteo from tko Jfox- 

really wonderful record of performance have won for the fesn cspitsi to tbs Un/tod Ststos, CoU IMbsrgh was at tba caatmtg. 

Ford tri-motored, all-metal plane the sincere approval of 
all air-minded America, 



AU^motsl (corrugated alumi- 
num alloys)- tor strength, 
uniformity of material, 
durability, economy of 
maintenanca, and struc- 
tural aalaty . . , 



FORD MOTOR COMPANY 




Henry Fairfield Osborn 

PROFESSOR HENRY FAIRFIELD winian theories of evolution; “The Age of 
^ OSBORN, noted paleontologist, student Mammals,’* a study of the immense develop- 
of evolution and Prudent of the widej^ ment of mammalian life, including many 
known American Museum of Natum extinct types, in the Tertiary and Quaternary 
History, is also President of the American times of the geologist; ’’Men of the Old 
Association for the Advancement of Sdenoe, Stone Age,” a standard treatise on prehis- 
the great general organisation Which, Vdth toric man; ’The Origin and Rvolution of 
its xi,000 members, includes the entire pro** life,” a study of organic ev^ution. Of 
fSiitonal pmonnel of the several brancm ^ honors, scientific awards, decoctions, de- 
s^nce In Atnerica. Most of Professm* grees and medals he has receive! a lengthy 
O^m^s distinguished career has centered list. Among scientists Dr Osborn is best 
around the study of organic evolution, as the known because of his studies of the great 
following reckoning of his very many pub- mammals, especially the proboscidians, in- 
seientiilc papers makes evident: In eluding the mastodons, mammoths, and 
14 papers; in soology 86; in Com- modem elephants. In 1925, at the time of 
parati^ gnatOiny 24; in eugenics 8; in the famous Scopes evolution trial in Ten- 
anthropology 30; on evolution 77; in paleon- nessee, he became widely known to the 
tology2S5; in psychology 6. Among his best newspaper reading public because of his 
known boo^ are, ’’From the Greeks to championship of the cause of evolution, and 
Darwin,” a complete survey of pre-Dar- his opposition to Mr. Bryan and his followers. 
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Reindeer With Horns In the Velvet 

A trio of reindeer, summer browsing. This and velvety fur in which thev are enclofled 

mil- Both »xJlL” “oS 


. - -i-v . — TTIWAAASJL » I,WV lUllVa 

Of Cape Prince of Wales, Alaska, the western- 
m^t extremity of the North American continent. 

antlers are growing they are said to 
be **m the velvet/’ because of the soft membrane 


Both sexes have horns which are shed an- 
nually. The central pair above are a doe 
and fawn. The fawn is three months old. 
Note the ‘‘swallow fork/’ a slit in the ear of the 
middle reindeer, which is an ownership mark. 
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A HERD GOMES IN FROM THE RANGE 

l^e Unmet raUdeer herd in AUska today m many tinea the create rapidly and with careltd handling ahould double in number 
aUe of the Urgeat cattle hard in the United Statea. B^deer in- every three yeara — partly'Nae to the hardihood of the tawna 


Reindeer as a Source of Food 

Vast Pasturages in Alaska Can Support Five Million Reindeer 
to Supplement Our Decreasing Cattle Supply 


A PATERNAL ACT performed 
by our government, of intro- 
ducing the domesticated rein- 
deer into Alaska to improve 
the living conditions of its wards, the 
Eskimos, unexpectedly opened a new 
field for the American stock raiser. 
It extended the grazing limits of the 
United States far to the north, adding 
some 850,000 square miles to the 
pasturages of our country. 

The introduction and raising of 
the reindeer in Alaska is one of the 
most constructive efforts ever at- 
tempted on the part of our govern- 
ment for the betterment of Alaska and 
the condition of its people. 

America owes its reindeer popula- 
tion to Dr. Sheldon Jackson, United 
States general agent of education in 
Alaska. Dr. Jackson made a cruise 
of northern waters in IStM) on board 
the Revenue Cutter JEtearh He found the 
Siberian native peoples on the west 
shores of Bering Sea independent due 
to their herds of domesticated rein- 
daer, while across the waters on the 
Alnerican side the Eskimos were eking 
$0 a 9^(i|pdoui e^tfiiiee apd annu- 


BY CARL J. LOMEN 

ally facing starvation due to their 
dependence on fishing. 

Returning to Washington, Dr. Jack- 
son made recommendations to the 
government, tihrough the Commis- 
sioner of Education, urging that rein- 
deer be introduced into Alaska. Pend- 
ing the securing of a Congressional ap- 
propriation, an appeal for funds was 
made to the general public, through 
the press and the churches. In this way 
2146 dollars were collected, with which 
were purchased 16 reindeer in 1891 and 
171 in 1892. The latter constituted 
the first of the “mother stock" of the 
vast herds of today, the 16 secured in 
1891 not being br^ing stock. 

I MPORTATIONS continued until 
1902, Congress appropriating the 
necessary funds, the Revenue Cutter 
Service co-operating with the Bureau 
of Education in the purchase of the 
animals and in their transportation 
from Siberia to Alaska. The importa- 
tions totaled 1280. These were all 
landed on tlie shores of Port Clarence 
Bay, near the present location of the 
thriving litf^ tpwn of Teller. 


The reindeer foxmd in Alaska a more 
equable climate, abundance of forage, 
and uncontaminated pasturage than 
in Siberia, and also a lack of natural 
enemies. They throve, grew larger, 
and rapidly multiplied. By 1905 the 
natural increase had brought the num- 
ber to 10,000. There were 70,000 in 
1915, 200,000 in 1920, and by July 
1, 1929, there were more than 1,000,- 
000. In addition to this number, more 
than $00,000 have been used for food 
and clothing. 

It one thing to bring reindeer 
to Ak^ka, but it was quite another 
problem to train the nomadic hunter 
of the fiorrh in the art of animal hus- 
bandry. fo make a herdsman of the 
himter is a difficult task. 

Through the Bureau of Education 
an apprenticeship system was es- 
tablished. Intelligent young Eskimos 
were selected and placed with the 
herds. To assure the success of the 
enterprise a number of Laps, together 
with their families, were brought over 
from northern Norway to teach rein- 
deer husbandry. Four years was the 
period of apprenticeship and payment 
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KING OF THE HERD 

The reindeer has been man’n moet valuable domesticated animal in northern Eurasia for 
centuries past, furnishing both food and clothing Reindeer meat ia now on American menus 


for services was made in reindeer and 
supplies. At the expiration of the four 
year period the apprentice owned in 
his own right a small herd of reindeer 
and moved on to his own range, but 
still subject to Bureau regulations. 
The new owner must in turn employ 
Eskimo apprentices and distribute 
reindeer to them, as partial payment, 
thus becoming an additional factor in 
the extension of the enterprise. To 
safeguard the industry for the Eskimos, 
the regulations forbade the disposal of 
female reindeer to others than Eski- 
mos. 

The Lap instructors were reindeer 
men familiar with the growth of rein- 
deer herds in northern Europe and 
would not accept employment in 
Alaska until assured that our govern- 
ment would assist them in establishing 
herds of their own. Contracts were 
entered into which provided for the 
loan of 100 reindeer, a like number to 


be returned to the govenment at the 
expiration of five years, the Lap keep- 
ing the natural increase. 

Illustrative of the rapid growth of 
reindeer under good management, the 
following concrete example is given: 

In 1901, the Grovemment loaned to 
Alfred Nilima, a Lap, 24 male and 75 
female reindeer. In 1906 Nilima re- 
turned 99 animals, keeping the in- 
crease. In 1908 he divided his herd 
of 800 with his Eskimo wife, keeping 
400 for himself. As the herd grew, 
Nilima employed other Laps as herders, 
paying them, in part, with reindeer. 
In 1914 he sold his herd, which then 
numbered 1200. In 1917 his former 
herders sold 1717 and an additional 
1606 in 1921. All this from the natural 
increase of 99 reindeer. 

Through the apprenticeships and 
Lap contracts many herds were es- 
tablished and, as the reindeer increased 
in numbers, it became necessary to 


seek more ranges. Some owners drove 
their herds north and others south 
along the coast. Today the country 
is dotted with herds reaching from the 
northernmost part of Alaska to the 
Pacific Ocean and from the Bering Sea 
coast to the interior along the belt 
traversed by the Alaska Railroad. 

A million reindeer! That number 
cannot be maintained only as a food 
supply; a cache from which to feed 
some 10,000 Eskimos. Including 
the Indians, the native population of 
Alaska is less than 80,000. The 
reindeer population is nearly 85 
times as great. Include the white pop- 
ulation with the native and we have 
20 reindeer for each person in the 
territory of Alaska. Reindeer herds 
are increasing at the rate of 39 per- 
cent per year. With a grazing area 
of 360,000 square miles and a grazing 
unit of 80 acres, Alaska can perma- 
nently support more than 5,000,000 
reindeer. 

T he vast herds are no longer main- 
tained for the sole benefit of the 
natives, and our Federal Government 
no longer looks upon it solely as a 
protection against the starvation of 
its wards, but also in the light of a 
promising industry which can be 
counted upon to produce millions of 
pounds of meat to augment the de- 
clining meat production of the United 
States and to contribute largely to the 
productive wealth of its northern 
treasure chest. 

In 1914 there was a large and in- 
creasing surplus of animals in many of 
the herds and the commercial develop- 
ment of the industry became desirable. 
The same year the first of the Lap con- 
tracts expired and the government en- 
couraged the white citizens to enter 
the industry. A small group of citizens 
of Nome, Alaska, organized a company 
and entered upon the work of develop- 
ing commercially this great and promis- 
ing industry. 

There were many difficulties to meet. 
The Laps and EsUmos were not pro- 
gressive and had always been satisfied 
with their reindeer and ranges without 
thought of improvement to either. The 
whites soon learned, that many changes 
were necessary to place the industry 
on a sound basis. ^Central stations 
and many shelter cabins had to be es- 
tablished on the rangea for protec- 
ing the herders, and Improved corrals, 
with chutesandrunways were construct- 
ed for protecting the reindeer. Pre- 
paring the meat for market required 
modem abattoirs and ammonia cold- 
storage plants, and the transportation 
of the meat from Alaska to the markets 
of the United States necessitated ships 
equipped with refrigerating plants. 

In 1920 a Congressional appropria- 
tion made it possible for the Bureau of 
Biological Survey of the Department 
of A^eulture to extend its work to 



t«l Statitm WM «»tabl^duid« OnuK* 
inf and health prablemfl weie 
studied and the industry aided 
along scientific as well as practical 
lines. 

The whites were interested^ in 
the development of better animals, 
and, in cooperation with the Bio- 
logical Survey, commenced to im- 
prove the herds by eliminating 
scrub stock and by cross-breeding 
with the American caribou. As a 
result of the latter experiment it is 
already found that the half breed 
fawn is heavier, at birth, than the 
full-blood reind^ or caribou fawn. 
Care must be exercised in this work 
to prevent breeding into the rein- 
deer too much of the migratory 
instinct so highly developed in the 
caribou. 

The reindeer is new to America, 
although old to Eurasia. It is in 
fact one of the oldest of the do- 
mesticated animals and is the most 
widely distributed mammal of 
globe. 
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pack REINDEER 

Reindeer are 0O0S8!oxmily UMd during the summer and beve niayeu a part in the development of 
Alaska by making it possible for prospectors and others to transfer suppUes to remote sections 


the 


T he habitat of the reindeer circles 
the polar region and extends as 
‘ far south as 52 degrees north latitude 
in Asia and to 53 degrees north latitude 
in North America — the island of 
Umnak of the Aleutian group. In 
Europe the southern limit is more to 
the north due to the influence of the 
Gulf Stream. 

The reindeer is of the Cervidae 
family, the genua rangifer and the 
species rangifer tarandm. It differs 
from the ordinary deer in the particu- 
lar that both the male and the female 
have antlers, which are shed annually. 


Reindeer are gregarious. They flock 
together like sheep, but graze like cat- 
tle. In intelligence and activity they 
more nearly resemble the horse, being 
more intelligent than cattle. In spite 
of the dangerous appearance their large 
spread of antlers give them, they are 
the most docile of domesticated ani- 
mals, and, except during the mating 
season — September and October — little 
Children might safely play in a corral 
containing thousands of reindeer. 

A reindeer ^‘pasture*’ usually covers 
hundreds of square miles, and pref- 
erably contains highlands with winter 
feed and lowlands with the more lux- 
urious summer vegetation, the area be- 
tween constituting spring and fall 





ARCrriG STOe& VARIES 

) 6 S tbe fangs and bto^t to on the coast where the 

hipcpil; sanitary abattoim 


ranges. The entire range is bounded 
by natural boundaries, rivers, moun- 
tain ranges, and sea coast. 

The reindeer prefer the highlands to 
the costal plains and range inland the 
greater part of the year. The warm 
wjgather of early summer, July and 
August, combined with the activity of 
the arctic mosquito, forces the herds 
out of the hills to the sea coast where 
they are less molested and find comfort 
in the cooling waters of the ocean. The 
reindeer owners take advantage of this 
natural annual migration, and the 
marking and counting of the herds are 
performed during this season of the 
year. 

One of Lapland's philosophers is 
Johan Turi, author and sage. Writing 
of the reindeer he says: 

reindeer were created before 

1 man, and man was created simply 
to look after them and follow them 
wherever they go and support himself 
by them. In his own estimation, a man 
is much wiser than the reindeer, but in 
spite of that, he must trudge along be- 
hind the reindeer wherever they wish 
to go. It is quite reasonable that the 
reindeer ought to do what man thinks; 
but man has not the sense to do it just 
the way the reindeer thinks. Man 
assuni^s that he is looking after the 
reindir, whereas the reindeer probably 
think! hf is looking after man.*' 

UpHke most animals, the reindeer 
prefers to travel against the wind. 
Heavy hair about his head and shoul- 
ders are special protection against cold. 
So sure are the herders of this animal 
instinct that dqring the severe bliz- 
zards which often sweep over the 
country they can seek cabin shelter for 
themselves for days and still be able 
to calculate the exact direction and 
the Approximate distance to the point 
where they can find their herds when 
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MEAT FOR CAMP 


EskimoR skinning a carcass, for camp use, taken from the natural cold storage at Igloo 
Point, near Kotzebue Sound, Alaska Note whiteness of fat and its oven distribution 


temperatures ranging !rom 65 degrees 
below zero, Fahrenheit, to 90 degrees 
above, the temperature of these rooms 
varies from 15 degrees to 22 degrees, 
Fahrenheit, and keeps the meat in per- 
fect condition. 

When the full carrying capacity of 
the northern ranges of Alaska has 
been reached — probably in less than 
one generation — there will be avail- 
able annually for market animals in 
number equal to the natural increase 
of the herds, or something in excess 
of one and a half million. This would 
represent approximately two hundred 
million pounds. Two hundred mil- 
lion pounds of meat would require 
a train of refrigerator cars more than 
125 miles in length for distribution 
throughout the United States. While 
these figures seem staggering, they 
represent but little more than a pound 
and a half per annum for each inhab- 
itant of the United States. 


the storm has passed over the range. 

The typical reindeer of Alaska is 
dark brown in color, although the herds 
contain many white and spotted 
animals. 

The reindeer are not particularly 
prolific. The doe gives birth to one 
fawn each year — rarely two. Strong 
and early fawn sometimes breed the 
first year. 

The reindeer pastures during the 
summer on tender grasses, sedge, 
willow buds, mushrooms, and blue- 
berries. During the winter they sub- 
sist entirely upon the lichens (reindeer 
moss). It is the most particular of all 
domestic animals in the selection of its 
food, and is particularly free from dis- 
eases. The Federal Government re- 
cently issued a circular letter on the 
status of reindeer meat, ‘Tor the in- 
formation of state and municipal 
health officers, state conservation com- 
missioners, fish and game commissions, 
and for the information of the general 
public,'’ which reads in part:- 

“1^ EINDEER are not included in 
J\.the federal meat inspection act, 
but reindeer meat may be received 
into the United States and be shipped 
interstate, and when marked for iden- 
tification may be received and handled 
as such in federally inspected plants. 
It may also be used in the preparation 
of United States inspected and passed 
meat and meat-food products when 
such articles are appropriately la- 
beled. 

“The government has maintained 
experimental stations in Alaska and 
keeps in touch with the main herds 
of reindeer. No contagious disease has 
ever been encountered and no reason 
has appeared why the sale or use of 
reindeer meat should require federal, 
state, or municipal health inspection 

for the detection of disease The 

reindeer has for many centuries been 
a domesticated animal and therefore is 


in no way subject to game laws." 

The perennial ice plays another 
important part in the industry in that 
it makes possible the construction of 
natural storage places for meat. One 
large plant has been constructed at 
Elephant Point on Kotzebue Sound 
with a capacity of 10,000 carcasses of 
meat. A tunnel is run into the frozen 
hillside and a series of rooms chiselled 
out in a manner similar to a hallway 
with rooms on each side, except 
that the partitions of frozen earth and 
ice are six to eight feet in thickness. 
Several cold storage doors are placed 
between the entrance of the tunnel and 
the rooms, and doors are placed in the 
entrance to each room. Ventilation 
is secured by means of double pipes 
driven through the roof, one just pene- 
trating the ceiling at one end and the 
other reaching close to the floor at the 
opposite end of the room, which gives 
a free circulation of air. With open air 


T his industry is of national im- 
portance. The cattle supply of the 
United States is not equal to the de- 
mand. This condition will gradually 
become more serious. The importa- 
tion of meat into the United States is 
necessary now to insure consumers 
even a moderate meat ration. 

North of the cattle belt are grazing 
lands tremendous in extent. The 
reindeer is the only domesticated 
animal which can feed itself from those 
lands, the year 'round, and can live 
without shelter. The reindeer will, at 
the same time, make possible a per- 
manent population over wide areas of 
the northern country which would 
otherwise remain uninhabited. 

The American people may well be 
proud of the reindeer industry. It is 
Alaska's most original contribution to 
the commerce of the world and is likely 
to remain one of her greatest. 
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A Nocturnal Menace 

O NE can hardly imaidne a more 
ludicrous right than that of a 
Imubertng elephant carrying equip- 
ment developed for, and peculiarly 
adapted to, speedy automobiles* Yet 
in Ceylon, automobile owners are 
urging the authorises to protect them 
from the trains of merchandise-carry- 
ing elephants by providing the huge 
beasts with head-lights and tail-lights. 
It is said that these animals are prac- 
tically invisible at dusk or even under 
the glare of the automobile lights and, 
therefore, are the cause of many serious 
accidents* 

While the menace of unlighted 
pachyderms is a problem of Oriental 
countries, the United States has its 
problem in the darkly-clothed and 
careless nocturnal pedestrian on coun- 
try roads* It would be a difficult 
proposition, indeed, to attempt to 
force such people to carry lights but 
they could be taught to exercise certain 
precautions. They should learn that it 
is dangerous not only to themselves to 
walk on the right ride of the road but 
also to the motorist who approaches 
from the rear. Because of the neutral 
color of the pedestrian’s clothes, the 
driver of a car cannot see him until only 
a short distance away; and in the event 
that the driver is blinded by the head- 
lights of an approaching car, the pe- 
destrian is not likely to be seen at all* 
The result may be a wreck that is 
disastrous to all. On the other hand, if 
the pedestrian is walking on the left 
side of the road, facing traffic, he can 
see approaching cars and can quickly 
step aside if a motorist does not see 
him or is Minded by lights from another 
car. 

Man Versus the Insect 

R eiteration of the pessimistic 

prophecy that man will, in time, 
be eonqutyred by hordes of Insects, 
often puaries the layman. ’’There 
wag a time,'* he will argue, ’’when a 
handful of human beings on earth held 
thrir own not only against insects but 
also ferrous beasts. Why then, with 
his Infinitely greater numbers, his 
superior Imowle^e of combative meth- 
od of poisons, and of the insects 
themselvesi can he not effectively con- 
tftA tmeet posts at present?'* 

man had colonised much 
of rim earth* I natural balance was 
maintsinod by living things* While 
the upsetting d this balance by the 
destruction d eertain natural enemies 
of insects-^notably, Ae birds— has 
murii to do with the question, man's 
eototodo are more pointedly 


involved. To meet the necessity for 
food or rim whims of taste, he now 
brings goods in ships from far corners 
of the world. And in those shipments, 
undesirable aliens, in the form of insect 
pests the ravages of which have 
hitherto been limited to certain locali- 
ties, am brought in unwittingly* In 
bis former abode, perhaps the immi- 


Snake Bite 

recent death of Charles 
A Snyder, head keeper of the 
New York Zoological Gardens, 
from the bite of a rattlesnake, 
evoked an avalanche of letters 
to the press relative to snake 
bite remedies. Some endeavored 
to show proof in support of the 
myth that whisky is an effica- 
cious relnedy. The majority, 
however, took the opposite 
view, and with good reason— 
note the remarks of a famous 
herpetologist on page 134 of 
this issue. 

**The important thing to do 
when bitten by a venomous 
snake, says Dr. Daniel Daven- 
port, F.Z.S., who was bitten by 
a cobra while on an expedition 
to Africa, and survived, ”is to 
keep calm. Don’t suck the wound 
as a fatal amount of poison may 
be absorbed by the mucous 
membranes. Don’t drink whisky. 
If location of the bite allows, 
place a tourniquet between the 
wound and the heart. After 15 
minutes, release the pressure for 
20 sooohds,, then re-apply pres- 
sure, and repeat for an hour, 

g radually increasing the blood 
ow to one half, then a full 
minute.” This is excellent ad- 
vice. 

Persons going into regions in- 
fested wim poisonous snakes 
should carry with them a supply 
of anti-venin, the scientific and 
most certain of all remedies, 
which is issued under license by 
the United States Public Health 
Service and is obtainable at 
drug stores. II this is not avail- 
abla, a lO^ent box of potassium 
permanganate should be carried. 
Long rsfiogniced as a powerful 
remedy snake bite when 
rubbed into toe wound in crystal 
form or ^ solution, the perman- 

S snate majnrir purchased at any 
rug etmri. 


grant inaeot was kept down by an 
enemy inse# but in his new home is 
troubled hy no audi natural foe* Con- 
sewently, he thrives. 

To our riiores have come suxffi dev- 
astating pests as the Japanese beetle 
and the iBuropean com borer; and now 
the MwdUtoiranean fruit fly, long 
droaded ftod carefully guarded against. 


has made his appearance in Floiida. 
Its presence there has resulted in a 
quarantine for certain sections of the 
state and, if it spreads, will mean per- 
haps a quarantine for the entire state. 
Already, Congress has appropriated 
4,260,000 dollars with which to fight 
this migrant. 

While we do not subscribe to the 
pessimism of those who foresee man’s 
enslavement by the insects, we do 
realize the magnitude of the problem 
that confronts the nation. The De- 
partment of Agriculture spares no 
expense or effort in finding ways and 
means of combating our native and 
alien insect pests, but the co-operation 
of the individual is absolutely neces- 
sary. Only by strict observation of 
quarantines and adherence to the De- 
partment’s regulatory measures will 
the nation be able to control these 
destroying creatures* 

Guilty GItlee 

I N the atmosphere over New York 
City there is a floating mass of dust 
and dirt amounting to 2200 tons daily, 
according to an estimate of Professor 
H. H. Sheldon, of New York Uni- 
versity, who has just made a labora- 
tory analysis of the air for the Smoke 
Nuisance Committee. In other cities 
the condition is even worse. 

Smoke accounts for much of the 
pollution of city air, and methods of 
combating it have been worked out in 
detail. But how many cities con- 
sider the incidental causes of this pollu- 
tion? Or, having considered it, have 
rigidly enforced corrective measures? 
In city streets we have often seen 
great open trucks speeding along 
loaded with ashes, a veritable pall of 
ashes swirling behind them because 
those ashes were not covered as they 
should have been. We have seen men 
load these trucks carelessly so that 
great clouds of ashes were swept into 
the streets to be caught in the rush of 
traffic and scattered broadcast. 

Why is this lax system tolerated? 
Com^^lamts are often made but seem 
alwaWs to be pigeon-holed. Is it that 
municipal authorities are so bound up 
with red tape that such minor matters 
never get farther than the third as- 
sistant secretary to the secretary of 
the Man-of-Action? It is up to some- 
one to get next to that last named 
person, whatever his title may be — 
to show him the situation as it is and 
point out to him how he can remedy 
it, to some degree at least, by the use 
of covered refuse trucks similar to 
those described in the Scientipic 
Americak Digest of this issue. 
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ITS ORIGINAL YOKE IS SAVED 

The 176-year old timber yoke of the Liberty Bell seemed doomed. Dry rot had 
attacked it EVanklin Institute engineers suggested reinforcing it. Now it is no 
longer in danger, for steel capable of supporting 10,000 pounds has been inserted 
in the wood (the bell weighs just over a ton). At left is the bell as it appears today, 
the remforcing in the old yoke being invisible; at right, a phantom of the reinforcing 








HANDLE WITH CARE 
Standard kilogram weights, made of 
platinum, in the Bureau of Standards 
vault. These weights were so ac- 
curately made that the scratch of a 
pin would cause a gross alteration of 
their weight They are kept in glass 
cases and handled with padded tongs 


AS IN OLDEN TIMES 
Gold beating is an art that can not 
be done other than by hand Gold, 


28 carats fine, is rolled into thin rib- 


bons, cut into squares, then many 


layers of it are placed between parch 
ment and beaten four hours The 
squares are quartered, placed be- 
tween gold-beater’s skins, beaten four 


hours, and then again for six hours 
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A SHIP’S PROBOSCIS? 

After five months of arduous labor, 
the laying of a new cable between 
Norrtelje, Sweden, and Abo, Finland, 
was recently completed. In some 
places the cable was laid at a depth of 
780 feet. A feature of this system of 
through long distance cables is that 
nine conversations can be carried on 
at one time. The photograph shows 
the cable-laying ship, Nordemey, with 
which the job was accomplished. One 
of the peculiar cable runways, over- 
hanging the ship’s bow, is shown 

^BEAUTIFYING WASHINGTON 
Approved and supported by Presi- 
dent Hoover, plans to make Wash* 
ington the dty beautiful with the 
addition of new buildings are well on 
the road to realisation. Mr. Hoover 
and Mr. Mellon recently viewed 
the models of the new buildings 
exhibited in the building of the 
United States Chamber of Gpmttieroe 








A M E R Id A N 


8IAR<miOin« FOR MRB F 

BttiH in San Aniic!s<^ from doi^^ hy Sam of 

tka Beard of l^ibUo Worici, tlds traveling elec^ plant wwt 
into tervi^^ in that qity recently. ▲ KH^So- 

watt fMierator providee current lor five 1000-watt oearefalighta 
and Sgtit dM^watt lights on cables for use ih fighting firea 



FROM A MOVING TRAIN 
The Canadian National Railways 
recently inaugurated a telephone- 
from-train service on one of its fast 
trains Sb that passengers may talk 
to any point on the continent while 
the train is moving. Here Mr. W. D. 
Robb, vice president of the road, is 
shown talking from a moving train 


VALUABLE BOOKS 

Practically every big library has among its collection a number of precious books 
of which tbere exists but a single copy. Naturally there is great risk when these are 
loaned. To jpay^nt this, the Berlin State Library is using a special apparatus to 
photograph #ery page of such books. When the photographs are enlarged, the 
books may be read in the reproduction so that wear of the original is prevented 



A JACK BRITISH ARMY 

V ^ bebn improved* and the whble has been balanced so well 

W They are speedier<r that the machines cab oross iiuch “trenches'* as the wooden 

taal^ -one.here. ' A tank' of :the Third Battalt^^ Royal .Tank 

Corps* British:. Ailny, /rehearses lor the Royal Tournament 
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Diatoms 

These Lowly Microscopic Forms of Life Provide a Fascinating 
Hobby for the Amateur Scientist, but Their Industrial 
Uses Qive Them Immense Economic Significance 

BY HAROLD McFADDEN 


O NE of the surprising paradoxes 
of this world of ours is that 
the things we use the most are 
often the things we hear the 
least about. Probably the most ap- 
parent example of that is the automo- 
bile; with millions of them running 
around, only about one person in a 
thousand has any idea of what makes 
the wheels go ’round, or why it goes 
faster when you step on the gas. 

Of that class is the diatom which, 
although forming the very foundations 
of commerce, is scarcely known by the 
general public to be in existence. Yet 
the average man polishes his teeth 
with diatoms, shines his automobile 
with them, and then washes his hands 
with a soap containing the same things. 
He rides to work over smooth asphalt 
roads that are held in place by these 
invisible things, works in a huge con- 
crete office building that required tons 
of them in the construction work, and 
then eats his lunch on a composition 
table top containing them. He pays for 
his lunch check, which probably is 
printed on a paper containing them, 
returns home at night after buying 
gasoline and oil that has been filtered 
through them and spends the evening 
in his home, which has been insulated 
and sound proofed with them — all the 
while never dreaming that he ever has 
consciously seen, felt, smelled, or heard 
of such a thing as a diatom. 

P ROBABLY the main reason for 
that is because the diatom is vir- 
tually invisible to the naked eye. Like 
many other articles of general use and 
necessity, it needs a microscope to dis- 
close its nature. The diatom is a 
microscopic plant — one of the most 
abundant of all living things — a body 
of protoplasm encased in the honey- 
comb-like cells of a silica shell, and 
living in the fresh and sea waters of 
the world. Diatomaceous earth, the 
commercial product, is composed of 
the skeleton shells of the diatom plants 
which were deposited on the bottoms 
of water bodies and later raised to 
land level by an upheaval of some sort. 
Diatomaceous deposits are found in all 
lands of the earth, but the largest and 
purest of them are those of California 
and adjoining Pacific coast states. 

• First described in 1703 and 1704 in 
papers of the Royal Society, although 
known previous to that, there followed 
a period of more than 200 years in 



LOOKING AT DIATOMS 
Dr. Walter Herzberg, who makes the 
study of diatomaceous earth a hobby and 
an avocation, using a powerful mif roscope 

which famed scientists of the world 
argued whether to class them as 
animals or plants. Because of the fact 
that they had characteristics of both 
families, neither the botanists nor the 
zoologists wanted to claim them. As a 
result, the poor little diatom remained 
an orphan until early in this century 
when the discovery that chlorophyll 
was its coloring matter definitely 
established that it was a plant, and 
therefore botanical. 

The orphan diatoms received a 
baptismal name about 1805. The 



PbotomlertHinipli bp t>t. Wnttw fl«nb«rg 


♦‘HaUSEHOLD” DIATOMS 

White's PoUshliui Cream contains these 
forms as a mttd scouring agent. Note 
their vaHety. There are many other forms 


microscope was far from perfection in 
those days and as a result, about all 
the scientists could see of them was that 
they were very small, and that each 
one grew double, having two sides held 
together with a band or girdle, much 
after the manner of a pill box with a 
removable top and bottom. They 
learned that the reproductive process 
consisted of the two halves casting off 
the girdle and separating, each half 
in turn growing a girdle of its own. 
Because of that fact, the scientific 
men of the early nineteenth century 
named the plants diatoms, referring 
to the fact that they divide longi- 
tudinally (Greek dia tomeo, to cut 
through), and not, as has been asserted 
by some naive individuals, because 
they might be said to resemble ‘‘two 
atoms” (the word is accented on the 
“di” and the “di” rhymes with ‘‘eye.” 
The last syllable is exactly like the 
name Tom). 

Until now there have been dis- 
covered about 8000 different kinds of 
diatoms composing 150 families, and 
new varieties are being located con- 
tinually. 

H owever, the complexity of the 
diatom forms need be no barrier 
to the layman who desires to find them 
for himself. There are a number of 
very low priced microscopes that will 
reveal to him not only the diatom, but 
also another world of things, the very 
existence of which he has not even 
dreamed. A student-type microscope 
with a power of magnification from 60 
to 150 diameters is sufficient for the 
beginner and, if desired, an additional 
eyepiece may be obtained later that 
will increase its power to 250 diameters. 

Diatoms are of two general types, 
fresh-water and marine, and seem to 
require only light and water to thrive. 
They are found alive in fresh, brackidi, 
and sea water, but never in water that 
abounds with putrefaction, or water of 
extreme salinity such as the Salton Sea 
or the Great Salt Lake. Neither will 
they live in pure or non-aerated 
water; and yet, in Yellowstone Park 
they apparently thrive in some po<da 
that have a high arsenic content. They 
are found in the pack ice water of the 
arctic, at a temperature of about 30 
degrees, Fahrenheit, and in the pools 
at Hot Springs, West Virginia, where 
the temperature is 126 degrees. Alti- 
tude seems to be no bar^r to their 
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growth as they have been collected 
in the Alps by the side of a melting 
ice formation at an altitude of 12,000 
feet* 

Therefore, it will be seen that any- 
one desiring to find his own diatoms will 
have no trouble in locating sources of 
supply that will keep him busy for 
many years on new varieties. In most 
cases it will not even be necessary to 
leave one's own home. Where the 
water supply is obtained from storage 
reservoirs, lakes, or rivers, a plentiful 
supply can be obtained directly from 
the tap. They will not be found, 
however, in water that is pumped from 
deep wells or springs. 

T he method is simple. Tie a 
cambric handkerchief over the 
mouth of the faucet and allow the 
water to run softly for about one half 
hour. Carefully untie the handker- 
chief and swish that part which has 
acted as a filter in a vial of distilled 
water. Place a drop of this water on a 
microscope glass slide and on it lay 
a cover glass. Set the microscope at 
100 diameters and have a good light, 
but not too bright, focused under- 
neath the slide. It is best to locate 
the organisms first with the low power 
and then raise the instrument to a 
higher power for closer examination. 
As some of the organisms in the drop 
of water will be transparent and almost 
invisible in white light it is well to 
own an inexpensive color filter. 

The student will have some trouble 
at first in differentiating between 
diatoms, desmids, infusoria, and other 
forms of minute life, but after a little 
study and with the aid of a text book* 



AFTER CLEANSING 


The name lot shown in the upper illus- 
tration ftorte^ out and magnified about 75 
diameters. Their beauty is most striking 


on the microscope a fair degree of 
proficiency will be obtained. Close 
observation and a good memory for 


, . the beginner the moBt suitable bopk Is Plas- 
Microscopic Fresh Water Life,” 


as it contains 
Other books Jfe; Needham 
Inland Wal^’; .Shipley s 


practical instru<^iona, 

a^ Uoyd, *'Ufe . ^ 

.Hunting Under the Microscope,” and Ward and 
Whipple^ “Fresh Water Biology." On the micro- 
scope itself, see Gage, "The Microscope.” If enough 
alre^ reciu^t are received, more articles on micro- 


details are the chief stock of the ex- 
pert microscopkt. 

The student also will find a myriad of 
diatom forms by scraping the surface 
of leaves, stones, and sticks found 
along the edge of ponds, lakes, and 
rivers. The scrapings are put into 
vials of distilled water and the opera- 
tion with the microscope is the same 
as described with tap water. The tiny 
plants also may be obtained by squeez- 
ing the water from algae or green 
slime found along the edges of slow 
running streams or in ponds. 

Skeleton forms of diatoms or di- 
atomaceous earth deposits present a 
greater difficulty for the amateur to 
locate, having little outward indica- 
tion of being different from a chalk or 
limestone deposit. However, if the 
student succeeds in locating one de- 
posit of the earth, others will be 
fairly easy to recognize. 

As with the higher species of life, 
there are diatoms which favor certain 
temperatures to the exclusion of 
others, but the malifiAty seem to favor 
the cooler water, and th€f species of the 
arctic regiohs are 10 times as numer- 
ous as those of the tropica. The repro- 
duction interval is shorter in cooler 
temperatures; in the arctic it is froml 
three to six hours and in the tropics 
from 20 to 24 hours. 

R aising diatoms is an easy busi- 
. ness. Some painstaking scien- 
tist figured that if you started off 
with one diatom of a class that had a 
habit of dividing into two every 10 
hours, in 80 days you would have, 
theoretically, one thousand million, 
or, to make it look bigger, 1,000,000,- 
000. Another good example of the 
abundance of the plants is to be found 
in tests made on the North Pacific 
Ocean off the Island of Unimac. A 
quart of water taken there was esti- 
mated to contain 7,850,000 diatoms. 
Five or six million to the quart are 
more or less common in the seas north 
of 60 degrees north latitude, while in 
the waters south of 60 degrees south 
latitude, with the temperatures iden- 
tical with those of the north, the count 
seldom runs to more than one half 
million to the quart. 

About this time the layman usually 
asks, ''What good we diatoms?" and 
"What do they look like to the naked 
eye?" To answer the first question 
hundreds of scientists have devoted 
their lifetime to the study of the 
mysterious plants; in fact it was 
primarily because of the desire to 
learn the internal structure of the 
diatom that the microscope was 
brought to its present state of perfec- 
tion. 

However, with our present knowl- 
edge, the microscope has reached its 
limit of power, yet microscopists are 
far from knoiivUig the complicated 
internal structure of the diatom — a 


silica shell of such intricate construc- 
tion that the most powerful microscope 
leaves intimate detail to imagination. 
The second question easily is answered* 
When alive in water, a single plant is 
invisible to the naked eye, but enough 
of them will add color to the water. 
The shells or skeletons of the dead 



MISCELLANEOUS DIATOMS 

Before being cleaned and classified, a 
sample may look like this when studied 


plants (diatomaceous earth) appear 
very much like lumps of chalk, very 
light in weight. 

The first actual use of diatomaceous 
earth on record was by the Romans in 
522 A.D. in making what were termed 
"swimming bricks." Emperor Jus- 
tinian ordered the dome of the Church 
of Santa Sophia built of that material 
in order to lighten the weight of the 
structure. The first commercial use of 
diatomaceous earth in the United 
States was in 1865, in the manufacture 
of Zozodont tooth powder. The 
diatoms were taken from a fresh-water 
deposit in Beddington, Maine. The 
next use of importance was in 1873 
when a metal polish, Wright's Silver 
Cream, was first manufactured from a 
fresh-water deposit at Keene, New 
Hampshire. 

I N 1888, the deposits in Nevada 
were opened and the material was 
shipped to England. Some of it came 
back to us in the form of Electro-Sili- 
con and Silver White, both metal 
polishes. The remainder of the 
diatomaceous earth sent to England 
was used for the absorption of liquid 
manure. fThat is the first record of the 
use of tlii western deposits, and also 
the first foreign shipment of the ma- 
terial. 

When, a few years later, the Cali- 
fornia deposits were put to use,^ 
scientists had found applications for' 
the material which required gross 
quantities, in comparison with the 
tooth powder business where a carload 
would stock the manufacturer for a 
year. Probably the most common use is 
admixture with cement, to make the 
mixture flow more easily when poured 
and to give it a smooth surface free 
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Photomiorocrkph by Ur VV niter Heribarg 

ARTIFICIALLY ARRANGED 
A group from various parts of tho world 
Diatoms have worldwide distribution 

from air pockets. The diatom in the 
cement mix also makes it more durable, 
aids materially in preventing excessive 
shrinkage, and speeds the setting 
process. 

With the demand for diatomaceous 
earth in huge quantities came hun- 
dreds of unforeseen difficulties in min- 
ing and preparation of the material. 
The chief value of the diatom is in its 
sieve-like structure. It is of almost 
pure silica, but that alone is of little 
unusual value. Therefore it was logical 
that the common practice of grinding 
non-metallic minerals would not be of 
value for diatoms, for the very appar- 
ent reason that the grinding would 
destroy the plant shells and the result- 
ant product would be merely a finely 
powdered silica. 

M illions of dollars were spent 
in the development of suitable 
machinery for breaking up the bulk 
material and sorting it according to 
size and purity. More than one group 
of business men in California have 
learned to their sorrow that the diatom 
seems to be guided at times by the 
“imp of the perverse.'* Hundreds of 
companies have been formed in the 
western states for exploiting -diatoms, 
but less than a dozen have survived. 

An example of the perverseness of the 
plant shells is the problem of sorting 
the material after it is broken up. Most 
ordinary non-metallic minerals can be 
segregated to size by means of screens 
of various size mesh. However, the 
diatom refuses to be screened. If you 
doubt that, take a handful of the 
material, which looks much like fine 
clay, place it on a 200 mesh screen 
and shake it. After a great amount of 
physical exertion, you will have about 
a tablespoon full of diatoms which 
passed through the screen and the 
remainder will be clinging as tena- 
ciously as molasses to the wire mesh. 
Diatoms are, however, easily separated 
by several other methods. The chief 
one is by air blast. 

This quality of interlocking, also 
of poiosi^^ makes the diatomaceous 
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earth one of tSie most valuable filtra- 
tion materials. It is probable that 
more temwtdk has been done with 
diatoms for that purpose than any 
other, for hiSre it h^ a broad applica- 
tion and the research work has been 
done in an effort to establish the 
proper degree of toeness suitable for 
the most derirable particle structure 
to prevent sliming and compacting in 
filter presses. 

In the sugar and oil industries 
diatomaceous earth finds almost uni- 
versal application. There has been a 
most noticeable advance in the clarity 
of extracted vegetable oils through its 
proper use* It is used extensively in 
the filtrarion of wines, beers, syrups, 
and in fact almost everything where 
filtration is practiced. As diatoms are 
of many different geometric shapes 
and sizes, according to locality, the 
secret of an application in filtration 
work is merely that of the selection of 
the proper kind of diatom for the work 
to be performed. 

One of the most recent uses to which 



DIATOMS IN COMMERCE 
If you have used Zozodont tooth powder 
you have uaed millions of theee cliatoma 


the diatom has been put is that of 
mixing ^th asphalt paving material 
to prevent the sim from drawing the 
solvents to the surface and causing a 
softening results in a “wiudi- 

board“ or muttg surface. The naturid 
locking properties also act to hold tto 
material iteeU in place. 

Another extensive use of diatomace- 
ous earth is as a thermal insi^tor. 
Because of its porous nature and small 
point of oonta^, diatom upon diatom, 
it has a very low thermal conductivity, 
while the s&ca of its composition has a 
very high melting point — about 1950 
degrees, Fahrenheit. Thus it is used 
as brick-tile pipe covering, thermal 
cement, loosely granular as a jacket 
for steam boUers, high temperature 
ovens, cookers, furnaces, annealing 
pits, refractory brick, evaporators, 
and stills. For low-temperature In- 
sulation, it is used in cold storage 
and refrigeration plants and as a filler 
for ice boxes and coolers. Because of 
the same physical properties that make 
the material valuable as an insulator, 
it is appUoabte as a sound-proofing 
mat^al in the floors and walto Of 
buildings moAp as such, is now vmA* 


Other uses induce that of a filler 
in the manufacture of paper, a base lor 
several brands of fire^r^istlng paint, 
and as a filler in a number of Soourli^t 
and hand soaps. Its abrasive qualities 
are very mild and for that reason, 
many poliahing powders for use in 
delicate jewelry work are made from 
it. F<Hrmerly it was used as the 
abrasive in matches and as a filler in 
dynamite, but those two uses have 
b^n replaced with more^ adaptable 
substances* The material also finds 
use in the absorption of waste liquids 
in various processes and stages of 
manufacturing. 

R ecently a clay tile and pottery 
. plant brought out some unusual 
finishes in its products by using di- 
atomaceous earth in the glazing ma- 
terial. The surface of the materials, 
while as hard as other glazes, had the 
appearance and “feel” of soft kid 
leather. 

In the United States important de- 
posits of diatomaceous earth are found 
in California, New York, Virginia, and 
Maryland; and to a lesser extent in 
Connecticut, Massachusetts, Florida, 
Nevada, and Washington. TTie annual 
output in the United States is above a 
million dollars. Europe is plentifully 
supplied by its own deposits, but the 
world demand is said to be growing 
and the discovery of new uses is not 
unlikely. 

The uses of the mysterious little 
diatom are legion and probably within 
the next 10 years its adaptability will 
be increa4#ed. Each day brings new 
uses and improved applications of old 
ones. One of the strange things about 
the many applications of the material 
is that a great number of them have 
been made by men who knew little or 
nothing of the physical nature of the 
diatom; some indeed, did not even 
know of the existence of the diatom 
plants and carried on their experi- 
ments thinking they merely were 
working with a new kind d non- 
metallic mineral. 




Giant Inhabitants of Our Continent^ More Than 100,000,|f00 Years Ago 


T H£ ancient dinosaurs are a never-ending source of 
fascination to scientist and layman alike. This may 
be psrtiy due to their jgreat bulk — although we have today 
a much larger living animal, the whale. But is not the 
chief reason the fact that the dinosaurs are extinct, and 
therefcne that we have never seen them? In fact no 
human being, not even primitive man, has ever seen a 
dinosaur, for there is no evidence that a single one of them 
survived past the end of the Cretaceous Period, nearly 
100,000,0M years ago. Just why the dinosaurs became 
extinct is still a piuzle. Several theories are listed in 
textbooks o| geology, the most intriguing one being that 
thO small, mipidly evolving mammals of that timfH> 


remote ancestors, incidentally, to man — destroyed their 
eggs. The dinosaurs depicted above were painted by the 
scientific artist Charles R. Knitdit. The length of the 
original paintings, which are now permanently attached 
to the walls of the Graham Hail of Historical Geology at 
the great Field Museum of Natural History, in Chicago, 
is 25 feet. The upper painting shows the mammoth 
tyrannosaurus (right) about to engage in a duel with the 
only contemporaneous creature capable of giving him a 
worthy battle, the trioeratops. The middle picture shows 
the brontosaur, which was a vegetarian. Below is a 
mosasaur, a kind of predatory "sea-going” dinosaur 25 
feet long; also a flock of pterodactyls, flying reptiles. 




A MODERN POST-WAR SMALL BLIMP 

The Puritan, u late American design Her water ahip, the Ptlofinh of helium An inte^ting story is told that the British* the 

has made more than 600 trips in a year and a half on a sitigle fiUixig war, classed such ships as B limp; hence the present name oUmp 


The *01d Rubber Cow:’ The Blimp 

Non-rigid Scouting and Observation Dirigible of War-time Is 
Slow but Sure; It Has Qreat Commercial Possibilities 


T he small dirigibles which were 
used for scouting and observa- 
tion purposes, and especially 
those employed in the coastal 
patrol, made a war record as extraor- 
dinary as it IS little kpown. Duty 
done, they faded from sight and mind. 
Today you will occasionally see a 
blimp exercising itself above a British, 
French, Italian, or American naval 
base; but the breed is rare. It has 
been eclipsed on the one hand by the 
airplane, and on the other by the huge 
rigid dirigible which is the only 
lighter-than-air ship to have received 
great attention from civilian minds, 

T his is extraordinary in view of 
the proven superiority of the blimp 
for certain kinds of work. Perhaps to 
some people it is a new idea that it can 
ever be more advantageous to move 
slowly, rather than fast, so we shall 
adduce a few concrete cases; for 
(1) aerial photography and map mak- 
ing; for 

(2) meteorological observations aloft, 
over a period of time; for 
(8) timber cruising to estimate stand 
of sound timber, percentage burnt 
over, et cetera. This calls for 
close and unhurried scrutiny; for 
(4) forest rangers’ patrol on lookout 
for fires; and for 
(5) exploration. 

The list might be indefinitely ex- 
tended, because it would contain every 
sort of travel where the thing that 


By JOHN T. ROWLAND 

counts is observation rather than 
speed. And the point is that the air- 
plane cannot go slowly; its very life de- 
pends upon high speed Skillful pilots 
offset this disability to some extent, 
but until they can cut off power and 
soar for long periods, their planes will 
not equal the blimp in this respect, 
and even then they will not succeed in 
hoverng ’motionless over a given spot 
or in drilling with a favoring wind. In 
these two achievements the lighter- 



BLtlir CABIN FRAME 

This vlsw cf cabin, or gondola, of 
a blimp (Upma down) ahoam atruotuve 


than-air craft stands unique, and in the 
very nature of things must always do 
so. Its advantage at times may be 
very great. 

A notion prevails that the blimp {by 
which we mean the small non-rigid 
dirigible) is an awkward, unwieldy, and 
uncertain ship to handle, particularly 
in high winds. This idea proceeds 
from sheer ignorance of the facts; the 
records of the British Naval Air Ser- 
vice show surprising evidence the 
other way. For example: Coastal 
blimp number 9 was inflated at her base 
in Cornwall on July 1, 1916, and was 
not deflated until September, 1918. 
She remained in commission for two 
years and two months, and during 
that period spent 2500 hours in the 
air, or an average of three hours per 
day. 

A t the same station there were only 
k. eight days without air patrol 
between the months of January and 
November, 1918« This was a partleu* 
larly st<Mw winter and wripg; no 
alumsy or un^airworthy ahip miM 
have survived it, yet it was nottdng 
unusual to see blimps maneuvering in 
perfect comfort when our destroyers 
werelaWinglnaheavysea. 1 remem- 
ber thinking that the bfimps patrolllug 
the south coast of Ireland took a gipat 
ohance of being hlowp offshore and 
lost at sea in the heavy gales whi^ fre** 
quently ble^ f rom northw^^ 4m 

diQT we sa^ one omnJnf ^ 
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and stood by to rascud her. But when 
she had come within a hundred yards 
or so, die nosed up into the wind and 
lay there while one of her crew sema- 
phored a message to us. Then she 
headed back inshore — and went there 
far more comfortably than we were 
able to follow in the destroyer. 

Another and more cogent objection 
has to do with the difficulty of housing 
a blimp. A larger hangar is required 
than for a plane, and it is difficult to 
get a blimp into or out of a hangar 
when the wind is wrong. But natural 
shelter, such as that offered by hills 
and woods, is a great help; and it has 
been found entirely practical to house 
the smaller blimps in a clearing cut 
out of the heart of a fairly dense woods, 
without any building at all. Still, it 
must he admitted that this is a prob- 
lem not yet completely solved. 



TWIN-MOTOR POWERED 


Rear view of completed cabin of a modern blimp, showing the two airHK>oled motors which 
drive *Vusher** propellers. It will be noted that motors are accessible for minor repairs 


B ut the most serious objection to 
all Ughter-than-air craft is the 
practice of inflating them with hydro- 
gen, one of the most inflammable of 
gases. To this source may be at- 
tributed some of the worst accidents 
in recent years. It is a quite needless 
hazard. The natural gas produced by 
nature's hand in certain parts of this 
country contains, along with other 
ingredients, the rare helium gas which 
is only a trifle heavier than hydrogen 
and is absolutely non-explosive. It is 
the ideal substance for the inflation of 
dirigibles, both large and small. Helium 
IB recovered from natural gas by a 
rather costly process of liquefaction 
and regenerative distillation. 

Experts who have studied the prob- 
lem state that great economies may be 
effected as soon as there is a suiflcient 


mitting the gas to escape. Improve- 
ments in the fabric have made it so 
nearly gas tight that item (1) is al- 
most negligible save for long periods 
of time, but valving is unfortunately a 
necessity incident to the maneuvering 
of a ship under conditions which fre- 
quently arise. 

What happens is that the gas with 
which the envelope is filled at a given 
condition of temperature and at- 
mospheric pressure, expands rapidly 
when its temperature increases due 
to the sun's heat, or when the ship 
has risen to an altitude where the 
pressure of the surrounding air is less. 
In all modern airships the envelope is 
provided with an expansion chamber to 
take up this increase in volume of the 
gas. This chamber may be simply a 
portion of the envelope, separated 
from the gas-fliled portion by a fabric 


diaphragm, or it may be a sort of 
fabric bottle lying within the envelope 
and communicating with the outer 
air by a pipe. In either case the cham- 
ber is kept filled with air at a pressure 
slightly in excess of atmospheric, 
which is maintained by an air scoop or 
a fan and serves to keep the envelope 
snugly inflated. When the gas ex- 
pands, this chamber correspondingly 
shrinks and the pressure within the 
envelope as a whole remains un- 
changed. The difficulty comes when 
the expansion is more than can be 
taken care of in this way. Since the 
envelope is not designed to withstand 
great internal pressure, the pilot must 
then open his escape valve and let 
some of the gas out in order to avoid 
disaster. 

Still another troublesome factor en- 
ters in. When the gas has expanded 


demand for helium to warrant its 
commercial recovery on a larger scale. 

It is not, however, the initial cost that 

counts so much as the loss of gas from ^ ^ ^ 

the evelope and the necessity of ^ 

replenishing it. This loss oc- 

curs mainly in two ways; (1) « ; 

by leakage through the 

fabric and (2) by ^ 

“valving,” or per- 












FIRST TO BE FILLED WITH HELIUM 


State* dirfdble C-r. Airahipe of tWa genaM type were dubbed *’Old 

' Cqw' wey-tim flyera, a nidaDunne to '^aauaage*' balloons 


sufficiently to occupy most of the 
space formerly taken up by air, it 
follows that the buoyancy of the ship 
is increased, and she will tend to 
, rise. If the pilot cannot overcome 
this by “nosing down" she will go 
higher and higher until he valvea 
off gas and allows her to descend. 

I N the big rigids an extremely 
ingenious device has been de- 
veloped to get the best of this 
danger by collecting water vapor 
from the atmosphere. This over- 
comes the too-great buoyancy of 
the sMp and brings her down to the 
desifOT *evel. The apparatus is 
rather cumbersome for a small 
blimp, but perhaps some modifica- 
tion may be devised. It also com- 
pensates for the loss of weight 
through expenditure of fuel. 

It will occur to the reader that 
these difficulties are of a nature 
susceptible to conquest by further 
experiment and study. Too much 
ml cr^it cannot be given the army 
and navy fliers who have devoted 
thefar efforts to this task, as well 
as to a very few private individuals 
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A “PARKED” BLIMP 

Note the caster landing wheel and the air 
acoopB for maintaining full bag inflation 


and firms. Foremost among the latter 
is the Goodyear Zeppelin Company, of 
Akron, Ohio, which has made some 
notable advances both in the manu- 
facture of the fabric and in the design 
and construction of the ship. Their 
experimental '*pony blimp,*’ Puriiarif 
which cruised east to New York this 
past autumn, demonstrated what the 
smallest non-rigid can do. This little 
ship, 128 feet long by 37 feet diameter, 
with a gas capacity of only 86,000 
cubic feet, has a useful lift of 1132 
pounds and a range of 340 miles at 46 
miles per hour on one filling of the 
tanks. Her maximum speed is 56 
miles per hour. She is powered with 
two five-cylinder radial air-cooled 
motors, developing 70 horsepower each. 
As at present arranged, she carries 332 
pounds of gas and oil, which leaves a 
capacity of 800 pounds to be divided 
among pilot, passengers, and goods. 
She has an enclosed cabin and can be 
handled by one man. 

T his type of ship has a tremen- 
dous advantage over the plane in 
every sort of work where it is necessary 
to come close to or maintain contact 
with the ground. Even when a land- 
ing might be impracticable, due to 
strong winds, the blimp can come down 
low and hover, heading into the wind 
and turning over her propellers fast 
enough to remain motionless in air. 
In this situation she may quite easily 
discharge or receive packages, mes- 
sages, and even passengers, using a 
lowering line or rope ladder (in the 
latter case) for the purpose. Crashed 
aviators have been rescued by blimps 
from places where a plane could not 
possibly land. 

As an adjunct to the airplane the 
blimp should fill a useful role in the 
postal service by collecting the mails 
in remote districts where there are no 
railroads and where planes cannot 
land. To the Geological Survey and 
the Coast and Geodetic Survey, the 
use of smiriQ blimps to maintain con- 
tact with parties in isolated and in^ 


accewdbie might well prove a 

great s&v# of tlm® and funds. Weeks 
and even moh^s are consumed merely 
to reach mountain peaks where no 
airplane would dare come down, and 
yet where a blimp could negotiate a 
landing with comparative ease. If this 
is true of ecstain government servicea 
it applies eoually well to commercial 
enterprises faced with similar prob- 
lems of exidoration and communica- 
tion. In sU such activities, and even 
in such diverse fields as sheep ranch- 
ing and commercial fisheries, the 
blimp ^8 ability to go slowly and ob- 
serve, will one day find its use. 

There is also the safety factor to be 
considered, for the blimp, inflated 
with helium, cannot explode and it 
need never crash. Owing to the fact 
that it is small and has no rigid frame 
it is in no danger of buckling or burst- 
ing from internal stress. At a pinch 
it can land anywhere, without regard 
to topography or space, and while it 
may, if not housed, be subsequently 
blown away and destroyed, the crew 
will at least have an excellent chance 
to escape. Its slower speed makes it 
less likely than the plane to run into a 
mountainside in the fog, and even if it 
does so the danger to life and limb is 
tremendously less. 

O NE of the early blimps collided 
at full speed with the side of a 
tall building In New York, bounced 
off and proceeded on its way! And 
even though the blimp should stop 
dead in the air it will not slip or spin. 
Lightning and the risk of being blown 
out to sea or into the wilderness with- 
out sufficient fuel appear to be the 
only serious dangers it must face. 



lo thoiie wbb l^ 

blimps pated day dter d# fb att 

kinds of weatb^, the mje^ 

face, hoveriiig motionle^ mark the 

location d a sunken ddp, or 
high in the blue against a i^d westerbir 
gale, the statement that they are not 
^'practicaT' is no less than absurd* 
V^at more severe practical test could 
be devised than they met then? If 
they could do those things 10 years 
ago, they can do others tcnlay which 
Would be usefulin times of peace. 

A SMALL craft capable of carrying 
three persons 840 miles through 
the atmosphere at a sustained speed of 
46 miles per hour, of drifting with a 
fair wind or bucking a head wind, of 
remaining motionless above a given 
spot for purposes of observation or 
communication, of rising and descend- 
ing in a very small space and, finally, 
of landing or taking off on terrain 
where an airplane would be wrecked, 
has potentialities not to be dismissed 
lightly. 

We Americans are a headstrong race 
of speed worshipers, yet we must ad- 
mit that it would be folly to hitch a 
race horse to a plow. Similarly, travel 
and commercial transportation does 
not always mean getting to a destina- 
tion in the shortest possible time. The 
airplane is a frantic, rocket-like sort of 
conveyance, marvelous for rapid tran- 
sit but admittedly lacking in repose. 
Where it fails, the blimp excels, and 
vice versa. It really seems as If 
the two were designed to supplement 
each other, but man so far has been 
singularly blind to the uses of one 
— ^the slow but sure *‘01d Rubber 
Cow/' 
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the World Owes to South Africa 


Not Only the Fruits and Qrains and Flowering Plants, But the 
Birds and the Mammals, Including Man Himself, Are 
Believed to Have Evolved in South Africa 

By R. BROOM, M.D., D.Sc. 

F^ltaw of tho Royml Socimty 

Ptof—m of Oeotogy mnd Zoology mt Viotorto Collmgo, Stmihnboteh, South Afrtem 


M ost people consider that the 
world is indebted to South 
Africa only for diamonds and 
gold, but I wish to show that 
the debt it owes is far greater. Not 
only was South Africa the home of the 
origin of all the higher animals and 
plants, but there is good reason to be- 
lieve that it may also have been the 
home of the first man. 

At the end of the Coal Period the 
whole world had only primitive types 
of animals and plants. In both the 
northern and southern hemispheres 
the only land animals were large and 
small salamander-like forms, and the 
plants were mainly gigantic horsetails 
and club-mosses, with ferns and what 
are called seed ferns, and a few 
primitive pine-like trees. 

About this time the lands of the 
southern hemisphere became divided 
from those of the north by sea, and 
formed a huge continent which in- 
cluded most of what today is Africa, 
South America, and part of India and 
Australia. Doubtless most of the 
south Atlantic and the Indian Oceans 
were then land and also formed part 
of that continent. This great con- 
tinent is called '*Gondwanaland.'' 

For a time much of Gondwanaland 
was covered by ice; but soon after the 
end of the Coal Period, temperate 


and even tropical conditions prevailed 
and new types of animals and plants 
began to make their appearance. 

In South Africa we are fortunate in 
having a most wonderful record of the 
progress of evolution during the five 
or ten millions of years that followed 


Whence the Mammal? 

I N the accompanying article 
Dr. Broom writes of one of 
the most fascinating and sig- 
nificant phases of earth history, 
the ancient times when warm- 
blooded mammals, including our 
own direct ancestors, were 
evolving from the reptiles. 
Readers who wish to pursue 
this subject further will find 
much information in Lull's *^Or- 
ganic Evolution;" also in Os- 
bom’s "Origin and Evolution of 
Life." Pirsson and Schuchert's 
"Textbook of Geology" is also 
recommended.— -The Editor, 


the Coal Period. We have an unin- 
terrupted succession of shales which 
by their fossils reveal to us better than 
in any other part of the world, the 
evolution of animals for long periods 
of time. Examining the layers of the 
shale is like turning over the pages of a 
book of history. The lower layers show 
us the life of the earlier times — the 


upper layers, as deposited, of the later. 

The lower shales are not very rich 
in animal life, but are Interesting 
in showing us a peculiar little fresh 
water, lizard-like animal which also 
inhabited Brazil. 

A little later we find a very rich 
fauna with the huge pareiasaurs — 
those hippopotamus-like reptiles famil- 
iar to all students of geology from 
the figures in the textbooks, and with 
the pareiasaurs were large carnivorous 
reptiles that doubtless preyed upon 
them. Some of these carnivorous types 
were 15 feet in length. 

With these large reptiles were others 
much smaller, and interesting not only 
in being much like the warm blooded 
mammals of today but in being, there 
can be no doubt, the ancestors of the 
higher forms of today. Many of these 
mammal-like reptiles had teeth ar- 
ranged like the teeth of the dog, with 
large eye-teeth, and they had the 
same number of joints in their fingers 
and toes that man has today. They 
walked about with their bodies off the 
ground and no longer crawled like the 
salamanders, and there is reason to 
believe that it was this change of 
habit that started the evolution which 
resulted in the warm-blooded mam- 
mals. The scaly skin became soft 
and the scales developed into hairs; 
and the increased activity that be- 
came possible gave rise to the higher 
forms. 

In the shales of South Africa we have 
hundreds of different mammal-like 
reptiles— primitive types in the lower 
beds, and in the upper layers the re- 
mains of animals so like the mammals 
of today that it is not always possible 
to be quite sure whether they were 
cold blooded or warm like true mam- 
mals. 

T RF shales not only give us the 
history of the evolution of the 
mammals, but show us the stages in the 
development of the lizards and croco- 
diles. They also have revealed to us 
how the dinosaurs arose, and have 
given us some clues to the origin of 
birds. When the beds have been 
more fully studied we will probably 
have all the steps we could desire in 
the evolution of these many higher 
types of life. 

The interesting point is that in 



rm WORLD ts THE PERMUN PERIOD, SHOWING GONDWANALAND 

student; of evolution the fossils found in the rocks of the Permian Period are of vast 
ilgl|aflo*iioe. At that time, in South Africa, the evolution of the first mammals occurred 
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Gondwanaland there was a wonderful 
blossoming of higher types of life, and 
this at a time when there was little 
or no evolution taking place in the 
north. During the whole of the Per- 
mian Period — that is for some millions 
of years after the close of the Coal 
Period— the old types of life continued 
in the north with only slight modifica- 
tions, and in all the textbooks of 
geology the Permian Period will be 
found placed beside the Coal Period as 
part of the Paleozoic age or the “age 
of ancient life.” 

The Mesozoic age or “age of rep- 
tiles” begins, as is shown in the text 
books, with the next period, the 
Triassic. The reason for this is that 


Cretaceous— fSiere was no eonnectioii 
with the south. Crocodiles, <}inosau7S» 
and turtles abounded, with a few 
primitive mammals and a very few 
birds. They were modified slightly, 
but not improved. The plants were 
mainly cycads or sago palms, maiden^ 
hair trees and primitive pines, but no 
flowering plants, and for thousands of 
years there was no progress. 

Then suddenly, in the Cretaceous 
Period, a great change takes place. 
Flowering plants of great variety 
appear. Where they came from no one 
knows. Darwin years ago suggested 
that they had been evolving in the 
south and suddenly were admitted 
into the northern lands. There can be 



SKULL OF ONE OF THE SOUTH AFRICAN MAMMAL-LIKE REPTILES 

For the first time in known evolutionary history the teeth of these advanced types of 
reptiles had become specialized as molars, canines, and Incisors. This was a significant step 


in the Triassic we find appearing in 
the northern lands large numbers of 
new types of animals and plants. The 
whole northern hemisphere becomes 
transformed. The old forms die out 
and new forms suddenly take their 
places. One can almost forgive the 
early geologists for believing that the 
Triassic represented a new day in 
creation. 

Of course it was no new creation. 
It was merely the result of a portion 
of the dividing sea becoming land and 
the new types of animals and plants 
that had been evolving in Gondwana- 
land overflowing into the northern 
lands and “civilizing” them. Almost 
all the wonderful new types of animals 
and plants that have been discovered 
in the Triassic rocks of the north are 
now known to be related to somewhat 
similar forms that lived many years 
before in Gondwanaland. 

AND then, Gondwanaland again 
jlV became cut off from the north, 
and the north was left to do what it 
could with the southern animals and 
plants. For some millions of years 
during most of the age of reptiles — 
the Jurassic Period and much of the 


little doubt that that is what happened, 
although we cannot prove it. We do 
know that the flowering plants did not 
evolve in the north, and although we 
have no direct evidence, we are justi- 
fied in concluding that the evolution 
of the flowering plants occurred in 
Gondwanaland. 

When the new types came into the 
north there was again a complete 
revolution, and this time a far greater 
one than occurred in the Triassic. The 
clothing of the land with grass prob- 
ably resulted in a great change in 
the composition of the atmosphere* 
In the Cretaceous Period we seem to 
And in all animal groups evidence of 
some great struggle. The dinosaurs 
that during the Jurassic and early 
Cretaceous times were gracefully built 
animals, begin in the upper or later 
Cretaceous Period to take on the most 
fantastic shapes. Great plates of bone 
developed around the heads of such 
forms as triceratops — plates too thin to 
havebeenof any useasmeans of defence. 
In some reptiles horns were developed; 
or large spines. Anyone wandering 
around the dinosaur collection of 
American Muteum in New York, or 
other large museums of natural bis- 



tmgr, wi)l see some of the wondtrful 
de^lopments thet took plfce 
this period of Otniggie. Ihreh ^ 
shells in the sea seem to* have be^n 
affected. The anamonites became 
strangely coiled; eome even became 
complete uncoiled* The oysters be* 
came enormously thickened. 

But soon all the struggles appear to 
have been in vain. The dinosaurs die 
out and with them disappear the 
plesiorsaurs, the ichthyosaurs, and the 
pterodactyls. And in the sea, the 
ammonites disappear and are never 
again met with. 

With the flowering plants from 
Gondwanaland there probably came 
into the northern lands new types of 
mammals. The few mammals that 
lived in the morth before the middle 
Cretaceous Period were probably all 
egg-laying forms like the platypus of 
today. But with the flowering plants, 
there probably came^into the north 
from Gondwanaland '^mammals of a 
higher type such as inseotivores allied 
to the moles and shrews, and mar- 
supials allied to the opossums. 

And then at last Gondwanaland's 
work was nearly done. The north now 
was able to carry on the evolution. 
Most of the mammalian groups we 
have today evolved in the north — the 
cattle, the horses, dogs and cats, 
rabbits and mice, monkeys and bats. 

And yet Africa may have rendered 
one other great service to the world. 
There is considerable reason to believe 
that Africa gave to the world its 
greatest prize — man. 

T here has been great difference 
of opinion as to where man origi- 
nated. Monboddo believed that man 
originated in Africa, and so did 
Darwin. The discovery of the ape-like 
man, Pithecanthropus, in Java swung 
opinion around in favor of Asia as 
having been the ancestral home. The 
discovery of the jaws of the anthro- 
poid ape Dryopithecua in India seemed 
to confirm this view. To-day Osborn, 
Matthew, and many others are in 
favor of Asia as having been the an- 
cestral home. EUiot Smith of London 
believes that Africa was probably the 
home, and I who live in South Africa 
am “patriotic” enough 'to side with 
Elliot Smith* In favor of Africa it 
must be admitted that the two an- 
thropoid apes wbidb eome nearest to 
man, the chimpaneee and gorilla, m)re 
to-day living in Africa, and tike only 
other living anthropoid apes which live 
in Asia, the orang and gibbon, are con- 
siderably farther removed from the 
human stem* 

There is a point which is not usually 
accentuated as I think it ought to be, 
namely that, in man, the gorilla, and 
the chimpanzee there are only 
bones in the wrist, but in all 
apes there are nine* The gorilla and 
the <^mpimaee have uauaBy been re* 
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garded as somewhat removed from 
the human line through their more 
arboreal4ike habits and their ten- 
dency to walk on all fours, resulting 
in a less man-like foot and a less erect 
attitude. It has long seemed to me 
that if we had a goriUa4ike ape which 
had become less specialized for living 
in forests but had taken to living 
among the rocks or on the plains and 
running more on its hind feet, we 
would have all we could desire as a 
starting point for man. And just 
three years ago such a form was dis- 
covered in South Africa. 

Professor Dart in 1925 startled the 
world by his announcement of the dis- 
covery of the skull of a small man-like 
ape which he called Auatralopithecus. 
TTie skull was found fossilised in a 
lime-stone cave at Taungs, near the 
western border of the Transvaal. The 
exact age of the deposit can not be 
determined. In my opinion it must be 
very old, probably either Pliocene or 
Pleistocene, but if Pleistocene, pretty 
certainly early Pleistocene. 

The skull is that of a quite young 
animal, comparable in age to a human 
child of five or six years, and it is con- 
sequently a little difficult to restore 
completely his appearance as it prob- 
ably would be in adult life. Dart has 
given a preliminary account of the dis- 
covery, one or two other scientists 
have also examined the skull, and some 
others who have not seen it, have given 
their opinions from the study of the 
casts. 

It is admitted by all that the Awa- 
tralopUhecus is allied to the chimpan- 
zee, but there are many points in 



THE TAUNGS ‘"CHILD’* APE 
An original raetoration by th« author. 
Ko living ape ii «o manlike as this one was 


which It differs from the chimpanzee* 
The inilk teet^ differ entirely from 
tibose of the chimpanzee and gorilla, 
and agree very closely with those of 
man. The brain is of the human i^ape 
and shows certain very marked ad<* 
vnnees in the human direction, from 
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the brain of the chimpanzee or gorilla. 
The bones of the temporal region are 
also much more like those of man than 
of either of the other anthropoids. 
Dart has shown further that the head 
must have been poised much more 
erect than the head of either the 
chimpanzee or gorilla, and thus that 
AusiralopithecuB must have walked 
more erect. If he walked more erect 
he must idmost certainly have been 
bipedal. I venture to prophesy that 
when the hind foot is discovered, it 
will show that it approaches the foot 
of man in a surprising way. 

There is another most important 
point. Taungs to-day is in a very dry 
region, and among the rocks and open 
forest the only monkeys are baboons 
and little apes* Assodated in the cave 
where AuaimlopttheciiB was found, are 
numerous skulls of a species of ballon, 
sufficiently satisfactory evidence that 
the climatic conditions when Atts- 
tralopUhecm lived were very similar to 
those of to-day, and we can be quite 
certain that Amiralopitkecna was a 
rock-climbing, plains-living and not a 
forest-inhabiting animal. 

Dart, with the intuition of genius, 
boldly made AusiraloptthecuB the tsrpe 
of a new family intermediate between 
the higher apes and man. This was 
perhaps a little daring on the evidence, 
and most of his critics have considered 
that in this he was wrong. But if when 
a good skeleton is discovered, as it 
probably will be in a very few years, 
it is seen that AustralopithecuB has a 
foot approaching the human foot, as 
I believe will be the case. Dart will be 
thoroughly justified in his conclusions, 

O NE much prefers a scientist who 
will boldly show where he thinks 
the evidence leads than one who is 
too cautious to express any opinion. 
Hrdlicka, the eminent American an- 
thropologist, recently visited South 
Africa and saw this wonderful skull. 
He says, “The skull itself is that of an 
anthropoid ape approaching rather 
closely in size and form the chim- 
panzee, but in all probability it is a 
new species, if not genus, of the great 
apes. . . . Just what the relation this 
form bears on the one hand to the 
human phylum, and on the other to 
the chimpanzee and gorilla, can only 
be properly determined after the 
specimen is well identified, for which 
are needed additional and adult speci- 
mens/’ 

It is interesting to know that in all 
probability it is a new species. Any 
paleontologist of experience would 
have no hesitancy whatever in making 
it certainly a distinct genus and prol^ 
ably Dart is right in making it the 
type of a new family. Sollas has shown 
that the skull differs very greatly 
from that of the chimpanzee, and con- 
cludes that **Au8tralopithecu8 makes a 
nearer approach to the Hominidae 


m 

than any existing anthropoid ape.** 
Surely science has advanced suffi- 
ciently far to enable one to determine 
something of the affinities of an an- 
thropoid ape from a single but good 
skull of even a young individual. It 
will no doubt be of great importance 



THE TAUNGS FOSSIL SKULL 
Found in South Afnca in 1926. This it 
one of the best preserved fossil skulb 


to have an adult skull which will con- 
vince the world and even anthropolo- 
gists. 

One of the two figures which I give 
represents the front view of the skull 
as preserved and as most beautifully 
cleared by Professor Dart. The other 
is a restoration as the soft parts would 
appear after taking the bony frame- 
work and merely covering it with flesh. 
The only point in the restoration 
which is in the slightest doubt is the 
shape of the nose, of which we have 
no evidence. I have restored the nose 
in a form somewhat intermediate be- 
tween that of a gorilla and chimpanzee. 
It will be seen that AuatralopiihecuB 
is a small human-like ape which no one 
need be ashamed of having as a fore- 
father. 

Certain anthropologists have main- 
tained that AustralopithecuB could not 
have been a human ancestor because 
it lived at a time after mankind had 
probably appeared on the earth. 
Manifestly, as the specimen died when 
five or six years old, it could not have 
been the ancestor of any one, but there 
is objection to considering this 
little spedmen as a representative of 
a ra(4 'vhich may have survived hun- 
dreds of thousands of years; and that 
one member of the same tribe, perhaps 
in early Pliocene times, may have been 
the ancestor of mankind. 

If I am right in claiming that the 
world owes to South Africa its 
mammals and its birds, its flowering 
plants, its fruits and grains, its grass 
and its blossoms, its cotton and its 
hemp, and lastly man himself, then to 
no other country is its debt so great. 
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PART OF A CITY’S WATER SUPPl-Y 


ThP O’Shaughneiny Dam aa it is at present, creating a beautiful reservoir in a rocky canyon. 

A highway has been built on its ciest; cars and people are viaibto near its center section 

Novel Features of the 

O’Shaughnessy Dam 

Inspection Qalleries and Precast Concrete 
Sections in Large Dam 

By C. W. GEIGER 


A dam that ml\ ultimately 
furnish 400,000,000 gallons 
of water daily to a com- 
munity of 4,000,000 people - 
or 100 gallons daily per person -has 
just been completed in the Yosemite 
Valley in California. Named the 
O'Shaughnessy Dam after the man 
who built it, this dam is a unit of the 
gigantic Hetch-Hetchy project which 
is being developed by the city of San 
Francisco into one of the most modem 
water supply systems in the country. 

The O’Shaughnessy Dam, as com- 
pleted at present, rises 226 feet above 
the stream level but its foundation 
was designed to support an 86-foot 
addition which will make its ultimate 
height 812 feet and its length at crest 
900 feet. The present crest is 3727 
feet above sea level. The reservoir 
behind the dam has a capacity of 67 
billion gallons of water but when the 
additional top section is constructed, 
it will have a capacity of 113 billion 
gallons, and will then supply daily 
the amount of water mentioned in the 
first paragraph, A hydro-electric 
plant, also to be construct^ later, will 


generate power amounting to 200,000 
horsepower for lighting and general 
industrial purposes. 

There are many interesting features 
in connection with this dam, one of 
which is the inspection galleries. In- 
terior stairways, leading to the stream- 
bed level from the top of the dam, are 
built into both ends. These stair* 
ways are connected by two cross- 
galleries, one at a point 41 feet below 
the crest and one at a point 225 feet 
below the crest. The stairways and 
galleries allow a thorough inspection 
of the interior of the dam at any time 
and give opportiiatter|pr observation of 
the action of the porous drains and 
contraction joittts. 

Interior galleries are built on the up- 
stream face of the dam for operating 
the large slide gates and the 5-foot 
balanced valves. These galleries are 
reached through independent ladder** 
ways which were cast in the concrete 
as the structure was built up. 

Ladder wells were formed on the 
contraction by forming each 

half of tl^e well aa a block in the block 
plant, and pladfig and fitting these 


on the plane of the joint sHirhtiy in ad* 
vance of the concrete pouring, hamM 
concrete blodcS 8 feet 8 Inches square 
outside measurement and with a IS- 
inch square cavity, were cast in the 
block plant and placed near the up- 
stream face, at i2-foot intervals, to 
form a drainage 83 r 8 tem. 

Three screen racks guarding the en- 
trances to the outlet condidts were 
built on the face of the dam. These 
consist of pre-cast reinforced concrete 
screens supported on reinforced con- 
crete columns and ribs and ranging in 
height from 60 feet to 112 feet. The 
screen racks cover all of the openings 
leading to the valves and serve to pre- 
vent any debris reaching and lodging 
in the valves. 

W ATER stops made of )/|6-inch 
sheet copper are used to prevent 
seepage along the contraction joints. 
These pieces of copper were bent into 
a bellows shape and placed in the 
concrete in sections as the dam was 
built up, extending from the bottom 
of the structure to the top. Copper 
water stops were also placed along the 
top of the dam to seal the joints be- 
tween the present crest of the dam and 
the future extension. The copper water 
stops have been subjected to the test of 
a full reservoir and no seepage past 
them has been observed. 

The spillway of the dam consists of 
18 siphons, each about 4 feet by 10 
feet, and placed in three series at 
slightly different levels. The siphon 
openings were formed in the concrete 
as the structure was built and are 
heavily reinforced with steel. Each 
siphon has a capacity of approxi- 
mately 1000 cubic feet per second. The 
water discharging from the siphons 
cataracts down the steps on the back 
of the dam and forms a waterfall of 
imposing appearance. 

It is the plan, on the final comple- 
tion of the dam to full height, to by- 
pass the floods through canals and 
tunnels past one of the abutments of 
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t;h^ dam in order to clear the structure ’ 
altogether. 

Valves to control the discharge of 
water through the dam as required 
are installed at various levels. Open- 
ings, designated as supply pipes, supply . 
wells, and discharge conduits, were 
cast in the concrete as the structure ! 
was built. The valves consist of the 
following: Six 6-foot balanced needle - 
valves; six 3-foot balanced needle i 
valves; six 47-inch by 90-inch slide 
gates; and six 33-inch j^y 42-inch slide 
gates. The valves and their appurten- 
ances consist of over 2,000,000 pounds 
of metal. 

On each opening through the dam 
there are two controls. The water is 
admitted through the hydraulically 
operated slide gate to the supply well 
and from there the required flow is 
regulated and discharged by the 
balanced valve. These 
valves are of the hy- P 
draulically balanced type, 
which permit manual con- 
trol of a five-ton plunger 
under a high head of water. 


T he six 5-foot bal- 
anced valves and the 
six 47-inch by 90-inch 
slide gates are installed in 
the main portion of the 
dam, having been en- 
cased in the concrete as 
the structure advanced. 
Three of the 3-foot bal- 
anced valves are installed 
on the lower side of the 
dam, 124 feet above base, 
in a special valve house, 
and have three 33-inch 
by 42-inch gates installed 
in the dam in connection 
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DURING CONSTRUCTION 
Arrows point to inspection calleries and 
ladderwA3rB which were cast into the 
dam as the concrete mix was being poured 

< THE UPSTREAM FACE 
The screens shown hero were built up of 
reinforced concrete columns and nbs, all 
of which were pre-cast in a block plant 

with them. Three 3-foot needle valves 
and three 33-inch by 42-inch slide 
gates are installed in the concrete plug 
in the diversion tunnel and permit 
draining the reservoir to its lowest 
levels. 

The entire upstream face of the 
dam, below streambed level, was coated 
to a thickness of 1 inch with mortar 
applied by a cement gun, and the 
area above the streambed was coated 
with mortar to a thickness of three 
quarters of an inch. 

T he 23 to 25-foot diversion tunnel 
was lined with a 12-inch concrete 
lining for a distance of 253 feet. On the 
downstream side of a concrete plug 
which was constructed in this tunnel, 



CONSTRUCTION DETAILS 

Ipspeetioii the sonovta «hUts, and tle-atcmei are clearly visible in this view of the 

eepixal aaouon of dam under constructiont Siphona are beiiig built on top of the 
Stepped eeoiioa. Ooacrele Is being poured in the center oi the huge mass in foreground 


are three of the outlet conduits, with 
valves and operating chambers to con- 
trol the discharge from the reservoir. 

The shaft leading to the diversion 
tunnel was cement lined, and two 5- 
foot by 6-foot ladder wells formed 
within the shaft to connect with the 
operating chambers in the tunnel plug. 

Cor^rete lining was placed in an 
adit, or entrance, to the diversion tun- 
nel and a turbine chamber formed for 
the 40' horsepower generating plant 
which furnishes light for the atten- 
dants’ quarters, and the galleries and 
roadway of the dam. A shaft 70 
feet in depth was sunk through the 
granite and lined to neat dimensions 
of 4 feet by 6 feet to give access to the 
turbine chamber. The top of the dam 
is Rnished with a 17-foot roadway, 
with pre-cast concrete railings. 
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All iUuKUCkUuri* «ourto«v Riir«uu of EntomoUHV 

METHOD OF PROTECTING HOME GARDENS 

Insects which attack the leaves of plants in the small garden can 
be kept in control by dusting the plants with various chexidcgls 


SPRAYING APPARATUS FOR TRUCK GARDENS 

In the truck garden or small field, this one>man spraying outfit 
will provide an effective means of dusting the plants vdth poison 


Our Crop'Destroying Insect Pests 

Man*s Struggle With the Insects Becomes Increasingly Intense as 
We Are Attacked by More Formidable Foes 


M ankind is continually 
harassed by the slow but 
apparently inexorable on- 
slaught of the countless 
denizens of the insect kingdom. Our 
best entomologists agree that we can- 
not hope to drive out these insidious 
destroyers of our crops and gardens; 
the most we can do is to check them — 
perhaps for but a little while. Too 
many land-creatures are struggling for 
possession of the relatively small por- 
tion of the earth's surface which rises 
above the ocean. In regions where 
the food supply is abundant, the con- 
test is particularly bitter. 

We have learned to cultivate the 
land and make it yield an adequate 
supply of food; when the crops flourish 
and become luxuriant, uninvited para- 


By HENRY W. HOUGH 

sites arrive. Hordes of beetles, flies, 
and worms appear, often transported 
great distances on ships, trains, motor 
trucks, and other man-made convey- 
ances. If the parasites behave like 
ladies and gentlemen, we make no 
great effort to drive them away. But 
when they propagate too profusely, 
and make p^tts of themselves by con- 
suming an inordinate portion of our 
limited food supply, we finally realize 
that the insects are more than nui- 
sances — they are our enemies. 

One tenth of all crop products of 
the world are destroyed annually by 













insects, and in the United States we 
sacrifice to them more than two billion 
dollars worth of our agricultural prod- 
ucts; this includes at least one fifth of 
our ifruit, one fifth of our wheat, and 
one tenth of our animal products. 
The problem is not restricted to the 
fruit grower, the plantation owner, 
and the rancher; it is shared by every 
farmer, truck gardener, and home 
owner. Despite elaborate quarantines 
and other well-planned attempts to 
guard our fields and gardens from 
certain dreaded insects, they have 
become established 4n our midst, and 
assume increasing importance every 
year. 

In view of recent developments, it is 
interesting to reeaU a certain little 
booklet published in 1918 by the 


MEDITERRANEAN FRUIT FLY 

Ahoffe: Afitfft .Mediterranean fruit fly, 
which has caused the destruction of millknui 
of doUan worth of fruit. Left: 
fruit cut to ehaw^ damage done by Jarvaa 
the friiib KiM: Sketch ehowing 
how a pariM4#<Nre ita eggs in the larviiO 
of the fruit fly, tinder certain eondiwqs 
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AN ENEMY MAN HAS NOT DEFEATED 

Artist's sketch showing habits of the Japanese beetle. 
The eggs are deposited m the soil, where the immature 
beetle feeds on grass roots until it emerges m the fail 


Bureau o! BntomoloffY of the United 
Statea Department of Agriculture, 
entitled, **The Mediterranean Fruit 
It said, in part, "The horticul- 
tural development of the Hawaiian 
Idands has been almost stopped since 
1910 by the activity of t^o fruit-fly 
pests — the Mediterranean fruit fly and 
the melon fly. These two pests are 
being intercepted continually by quar- 
antine officials at our ports of entry 
and they are therefore feared by, and 
are of vital interest to, every fruit and 
vegetable grower in warmer portions 
of the Pacific and Gulf coast states." 

For 11 years more, the hopelessly 
outnumbered entomologists were able 
to keep this dreaded marauder from 
getting a foothold in the United States. 
But although "every barrier possible" 
had been erected in an effort to ex- 
clude the Mediterranean fruit fly, the 
task was too great. 

I N April of this year, it was dis- 
covered in Florida, already well 
established in the citrus groves sur- 
rounding Orlando. Within a week, 
75 trained insect fighters and plant 
experts were on the ground, quarantine 
zones were established, an appeal was 
made for a federal appropriation to 
provide money for meeting the emer- 
gency, and in record-breaking time 
Congress had made available a fund 
of 4,250,000 dollars for the greatest 
defensive campaign of its kind yet 
undertaken by man. 

Every orchard in the state was in- 
spected for the pest. Infested zones 
and protected zones were charted; in 
every infested area all fruit and prod- 
uce were destroyed, and in the pro- 
tected zones all products were subject 



toexamlnationbefore being 
shipped or transported to 
uninfested regions. The 
regulations were more rigid 
than those prescribed when 
nations go to war, and 
several companies of the 
N ational Guard were called 
out to aid the 2000 insect 
specialists who were direct- 
ing the campaign of de- 
struction and inspection. 

But before the infestation 
hadbeendiscovered, almost 
three fourths of Florida's 
enormous citrus crop had 
been moved out of the state 
through normal channels of 
distribution. The fly was 
soon found as far west as 
Texas and Arkansas, and as 
far north as Ohio and New 
York, and now every state 
in the south is menaced. 

Our famous guest, one 
of the truly cosmopolitan 
pests of the earth, is hardly 
more distinguished looking 
than an ordinary house fly, 
for which it might be easily 
mistaken. The female fly 
drills holes in the skin of 
fruits and lays her eggs m 
the cavity. Within a few 
days the eggs hatch into 
wormlike larvae or mag- 
gots, which burrow and tunnel through 
the fruit in all directions, feeding as 
they go. All the damage to the fruit 
is done during the larvae stage, which 
lasts three or four months. Then the 
immature fly emerges from the fruit, 
finds shelter on the ground or by bur- 
rowing a few inches in the soil, and 
develops into the pupa or chrysalis 
from which the full-grown fly emerges 
to start the routine again. 


DOES IT PAY TO SPRAY TREES? 

The Rmall pile of Japanese beetles was taken 
from the tree on the left, which had been 
sprayed, the larger group of beetles was 
taken from the defoliated tree at the right, 
which was not sprayed Several slates 
t have been quarantined to retard the 
spread of these leaf-^atmg insects 


The pnmary reason for the impor- 
tance of this particular fruit fly is that 
it thrives on so many different kinds 
of growing things, including every 
common fruit except the pineapple. 
Watermelons are also immune. It also 
thrives on many varieties of vegetables, 
including tomatoes, beans, gourds and 
egg-plants, and will damage cotton, 
shrubs, and many species of ornamen- 
tal trees. For 100 years it has ravaged 
the warmer agricultural regions of the 
Old World. 

"Clean culture," or the detection, 
collection, and destruction of all in- 
fested fruits, and the elimination of 
useless or unnecessary host vegetation, 
is the accepted method of combating 
the Mediterranean fruit fly. Destroy- 
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THE EUROPEAN CORN BORER IS HERE 


Dama^ to corn by the European corn borer is shown at the left. This borer attacks more 
than 200 different kinds of plants, and may do untold damage to important agricultural 
regions not yet infested The tiny white sfiecks on the borer at the top of the picture are 
parasite eggs, the larvae of the parasite are shown in the picture just below, feeding on the 
paralyzed corn borer. The moth in the illustration is an adult European corn borer (female) 


ing many millions of dollars worth of 
fruit to check the fruit fly seems like 
killing the dog to get rid of the fleas, 
but the entomologists know their 
business. The same tactics were used 
in checking the hoof and mouth dis- 
ease in cattle, and in combating the 
citrus canker in Florida a few years 
ago. 

However, complete eradication is 
impossible, and a rigorous campaign of 
clean culture seldom receives the neces- 
sary support from fruit growers and 
farmers, for obvious economic reasons. 
Under far less favorable conditions the 
method failed in Hawaii, and recent 
modifications of the restrictions indi- 
cate that a more liberal policy is to be 
practiced in Florida. 

L etting down the barriers may 
j s^ve from ruin certain fruit 
growers in the badly infested areas-- 
but we might as well unlock the na- 
tion’s prisons, or blast the levees that 
have been erected to prevent Missis- 
sippi river floods. In a statement 
issued to point out that the regulations 
in the infested region would be liberal 
in scope, with no intention to annihi- 
late the fruit industry there, Dr. 
Marlatt of the Bureau of Entomology 
said, “We would rather let the fly do 
that.” 

Although the eggs and larvae of the 
fruit fly can be effectively destroyed by 
burning or boiling the fruit, it is also 
considered important to use poisonous 
sprays on the trees to kill the adults. 
Destruction of infested fruits and 
spraying are remedial measures that 


should go hand in hand. Natural 
control, by utilising parasites and other 
factors known to be effective in de- 
stroying the pest, is unusually difficult 
in this case. The invader is hardy, and 
can withstand almost any weather in 
which fruit can grow, although it is a 
tropical insect and will become econom- 
ically important only in the southern 
portions of the United States. When 
exposed to direct sunlight, the larvae 
die rapidly. Certain species of ants 
eat the larvae, but leave about half 
of the embryo flies to pupate and 
mature. Variotis imported waap-like 
parasites have been tried, but are able 
to reach only the comparative minority 
of the larvae which happen to be near 
the skin of the fruit. About the only 
hope for effective biological control of 
the fruit fly is to find pupal or egg 
parasites, and no satisfactory types 
have been discovered. 

F ew prominent insects have been 
more suecessful in a new environ- 
ment than the Japanese beetle. It is 
perfectly secHmated, has relatively 
few natural enemies, and steadily in- 
creases its ranile and the scope of its 
depredations. In its native land the 
Japanese beetle is common but not 
abundant, and Is not considered a 
serious pest. However, since its dis- 
covery in this country in 1916, it has 
become hls^ ipuportant, and is the 
cause of th6 pr^nt federal quar- 
antine in the states of Connecticut, 
Delaware, Maryland, New Jersey, New 
York, Pennsymnia, Virginia, and Urn 
District of CehimWa. The restriction® 


in force apply to ibtpmehtsPf sS tmtu 
garden, and orchard products; fAdn 
and forage crope of all kinds; xnimery» 
ornamental, and greenhouse stock aim 
all other plants; and sand, soil, earth, 
peat, compost, and manure. Although 
under the surveillance of federal and 
state entomologists since its discovery 
near Philadelphia about 13 years ago, 
it has spread in every direction. 

The adult Japanese beetle is prac- 
tically omnivorous, and is a strong 
flier; it is gifted with a canny sense ^ 
discrimination, which enables it to 
shun certain poisons after eating 
enough to get a slight case of indiges- 
tion. It is easily trapped, however, 
and is susceptible to control with the 
common chemical sprays used against 
other leaf-eating beetles. As with the 
Mediterranean fruit fly, the entomolo- 
gists’ attack was directed originally 
toward complete extermination of the 
pest. When it became evident that 
the beetle was not being checked by 
that practice, various sprays and 
poisons were found helpful. But even 
with these checks, the steady spread 
had continued. 

C limatological conditions are 
ideal for the pest. Some of its 
parasite enemies have been imported 
but many of them died in the new 
environment, others were devoured by 
secondary parasites, and many died 
of fungus diseases while being shipped 
from Japan. The Japanese beetles 
provide a situation any pessimist 
would enjpy, for they will undoubtedly 
do more damage every year, over an 
ever-increasing area. 

From Mexico, or perhaps from one 
of the Central American republics, 
our cotton growers acquired a prhse 
pest — ^the cotton boll weevil. About 
90 percent of the cotton-producing 
area of the United States is infested 
with this pest. It destroys more than 
200 million dollax® worth of our cotton 
every year, and fanners have grown 
BO accustomed to it that the damage 
done by the weevil seldom men- 
tioned now except when some new 
area becomes infested. 

The adult cotton boll weevil is d 
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peculiar-looking croature^ with an 
elongated proboscis or snout; it is 
about one fourth of an inch long and 
a third as wide. During the fruiting 
season of the cotton, in the spring, the 
female weevil deposits her eggs in 
cavities in the squares. About three 
days later the eggs hatch, and the 
larvae or grub begins to feed on the 
plant. 

T he weevils breed at an enormous 
rate, but are held in check to a 
certain extent by natural factors. 
Many are killed by cold weather while 
hibernating during the winter, and 
during the dry season many of the 
larvae die from the excessive heat. 
Many insect parasites prey on this 
weevil, most of them attacking the 
eggs in the square or in the cotton 
boll. Ants eat many of the larvae. 

The cotton growers are urged to give 
careful attention to cultural practices, 
such as selection of seed, preparation 
of the soil, and the time of planting. 
Poisoning the weevil is recommended 
also, but as a supplementary measure. 

One of the most discussed insects in 
America is the European corn borer, a 
caterpillar which causes considerable 
damage to crops in Michigan, Indiana, 
Ohio, Pennsylvania, New York, Massa- 
chusetts, and Maine. It is not yet 
prevalent in the more important corn 
producing states, such as Iowa, 
Nebraska, Kansas, and Missouri. Al- 
though primarily a corn insect, this 
borer has been found on more than 200 
different kinds of plants. Due to 
natural control, it is of little economic 
importance in Europe, although it is 
prevalent in certain localities. 

The defensive campaign in this 
country is directed toward a co-opera- 
tive plan of disposing of all remnants 
of the com crop early in the spring. 


before the borer changes from the 
caterpillar to the moth stage. Poisons, 
traps, and putting to pasture fields 
infested witii this insect have little 
effect in controlling it. Extended 
studies have been made in an attempt 
to find native and European parasites 
of the borer, but the prospects for 
stimulating natural control of the pest 
are far from encouraging. The best 
method to improve the situation in the 
infested areas is for the growers to 
co-operate in clean-up campaigns. If, 
or when, the com borer spreads to 
other parts of the United States, the 
damage it will do will be far more 
severe than in the regions now affected. 

A lthough the four major crop-de- 
L stroying pests described above are 
probably the greatest menace to Amer- 
ican agriculture at the present time, 
there are many other species and 
varieties of insects which are of con- 
siderable economic importance. Among 
these the most prominent are the 
coddling moth, gypsy moth, peach 
moth, alfalfa weevil, pink boll worm, 
Mexican bean beetle, cattle grubs, and 
grasshoppers. Many insects exhibit 
amazing ability to adapt themselves 
to changed conditions and a new food 
supply; sometimes an insect infesting 
crops of one kind will turn its attention 
to plants of an entirely different na- 
ture. 

We are beginning to realize that 
birds are an important factor in 
controlling insects of many kinds, and 
are learning more and more about the 
parasites and diseases to which our 
important pests are susceptible. In a 
few instances the airplane had proved 
helpful in spraying large areas infested 
with destructive insects and fungi, 
although in many cases such opera- 
tions have been of doubtful value. 



MEXICAN COTTON BOLL WEEVIL 
The grub of the cotton boll weevil, shown 
at the top of the illustration, destroys more 
than 200 million dollars worth of American 
cotton every year. The long-nosed crea- 
ture IS the adult weevil, highly magnified 

While the numerous ‘"parasite zoos'^ 
of the world continue to raise and dis- 
tribute certain deadly enemies of our 
insect pests, the ordinary gardener will 
have to rely for some time on the prep- 
arations of the insecticide manufac- 
turers. In most cases, these prepara- 
tions will yield good results, if one fol- 
lows the directions supplied by the 
manufacturers. The home owner, 
gardener, and grower of valuable 
shrubs, trees and flowers will find in 



►OW&R SPRAY APPARATUS FOR DUSTING FOLlAQB OF LARGE TREES 

fniit-d©i|tmyuig neats are hwn, the adult flies and moths 

eau he hSM by duatiug the foliage of the trees with oaimutty wdeeM poisonous sprays 


Home Beautiful for March, 1929, a 
valuable chart prepared by Mr. C. F. 
Reeves-Carpenter, entitled, “Con- 
trolling Insects and Fungus Diseases.” 
It presents the necessary information 
concerning types of pests, identifica- 
tion, type of injury, and recommended 
control ^ measures for caterpillars, 
beetles, borers, aphids, scale, leaf 
miners, and fungi. 

A LiTHOUGH the activities of the Bu- 
jlX feab of Entomology of the United 
StaM Department of Agriculture are 
primely concerned with scientific re- 
seaneh, t does much practical work in 
the field. The bureau employs many 
specialists who make a thorough study 
of insects injurious to crops, and who 
develop practical methods for eradica- 
tion and control of pests. Led by Dr* 
C. L. Marlatt and Dr. A. L, Quaintance, 
the government entomologists are co- 
operating with state agencies in one of 
the most difficult undertakings in the 
history of the race. 
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What Is Wrong With Men*s Clothing 

Women^s Clothing— Light, Thin, Ventilated, Hygienic-^Has Been 
Rationalized* Men Still Wear Winter Clothing in Summer, 
and Their Clothing Reduces Their Efficiency 
All the Time* A Revision Is Due 

By DONALD A. LAIRD, Ph.D., Sc.D, 

Dit*otoi, Coli*t* F»yehotoito*l Laboratory, Colgat* Vmvaraity 


C LOTHES make the man in re- 
spects more vital than mere 
appearance and social accept- 
ability. It is true that a 
slender man looks more stout in a 
double-breasted coat, or that suiting 
with a vertical stripe makes the short 
man look taller. But these are not 
especially vital factors. Research and 
scientific opinion are rapidly accumu- 
lating data which indicate rather 
detoitely that clothing may almost 
remake the course of human history. 

This newer knowledge helps one 
understand why we make more mis- 
takes in summer, why usually sensible 
Germany has a growing number of 
nude societies, why the Alps are health- 
ful, how to keep cool in summer; and 
it also makes us pause and wonder 
about man’s place m the decades to 
come. 

White civilization at present is 
dominated by the male. History re- 
cords numerous places, however, where 
women have dominated. Even now 
the explorers bring back to us reports 
from remote places where women 
dominate. This newer knowledge 
about clothes may make us wonder 
whether a female dominated civiliza- 
tion lies in the not so distant future. 

F or years it has been known that 
slightly more boy than girl babies 
are bom. Boy babies are the more 
delicate, however, and there are more 
early deaths among them. By the 
time high school age is reached the 
ratio has been altered so that there is 
an excess of females. As years go on, 
this ratio is changed still more, in- 
dustrial accidents eliminating more 
men than women; disease also reduces 
the number of men more than it affects 
women. 

Total numbers alone will not neces- 
sarily determine which sex will domi- 
nate. We see a small handful of 
Englishmen dominating dark-skinned 
India. Vitality and ability are fully 
as significant as mere numbers. And 
on this point, also, modem science 
would point to a change to a domi- 
nance by the so-called gentler sex. 

His Majesty's medical inspectors 
have just reported on thorough studies 
of English boys and giris who are 


entering industry. They report defi- 
nitely that the girls are much better 
developed physically than the boys. 
It has been known for many years that 
although women do not usually have 
the muscular strength of men, they 
are in the long run possessed of greater 
physical stamina and resistance. The 
royal medical inspectors are inclined 
to attribute a large amount of this 
difference to the clothing which is 
being worn. 

It is only in the last two decades that 
women's clothing has differed essen- 
tially from that of man; and the puny, 
almost neurasthenic, women typical of 
the 80's seem largely to have disap- 
peared, along with the disappearance 
of several square yards of woolen 
clothing per woman. 

Fifteen pounds of clothing was the 
average worn by men a few years ago. 


men are still wearing about a tenth of 
their body weight in clothes, while a 
dog, which seems to stand cold weather 
remarkably well, carries only about f 
one fiftieth of his weight in fur. 

Man has to pay a price for this extra 
weight in several unusual ways. Energy 
has to be used, for example, to carry 
the extra weight around, even though 
the energy is not consumed in useful 
or productive work. This excess cloth- 
ing worn by men also results in men 
living in a self-produced tropical cli- 
mate in both summer and winter 
within their clothing, while women 
live in the atmosphere of the Alps. 
Tropical climates are enervating; the 
Alpine atmosphere is invigorating. 
The temperature within the clothing 
of the average man is 87.8 degrees, 
Fahrenheit; for women's clothing it is 
only 80.6 degrees. The relative hu- 



When we iaipeet the clothes worn by ^ Ws wbnder that a woman 

dancer will wear ottt two or three partnaiv? are Sot aU oandng ipratboiMi* but^ 

and women wore ''a little more," ac* inlide men's clot^ng is TO Jpe)r^ 

cording to the books. Men are still and for women it ie ontjr peiv 
wearing about the same gross tonnage emk* The observed oonseqtienee is 
of clothes as ever, while women's that men suffer from beat stasis and 
clothes have only about one tenth of fr^m excessive penpifktim. 
their formeir weight. This means that A fniraii^ of nature Is the W|^ in 



m 



Data worked out by the American Society of Heating 
and Ventilating Engineers and the Bureau of Mines 


whii^ humm body fai kept st a 
uniform tompomtnie^ almoot regard* 
less <rf the external temperature in 
which it is planed. Any marked change 
in the external temperature, throws 
additional ^ork on the heat regulating 
mechanism and the metabolism of 
almost every cell of the body. Our 
bodies have continually to radiate heat 
in order to keep their temperature at 
the healthful constant of 96.8 degrees, 
Fahrenheit. When, however, the en- 
vironment has a higher temperature 
and a higher humidity, and the air 
circulation is diminished by the cloth- 
ing, the body cooling function is ham- 
per^. Thus, regardless of the room 
temperature, men’s bodily mechanisms 
have more difficulty in keeping the 
body temperatiure at nature’s point, 
due to the secondary air environment 
within the kind of clothing they wear. 

T hus the basal metabolism is 
lowered, a load which may reach 
dangerous proportions is thrown on the 
sweat glan^, and this affects the water 
distribution in the body and may in- 
fluence the kidneys and other vital 
organs. 

These statements are not based 
simply upon scientific logic, although 
the logic is plain. These effects have 
been observed by such men as Dr. 
E. S. Sundatroem of the Univermty of 
California, who' has studied not only 
the white population of Queensland, 
Australia, but also more than 700 white 
rats in specially equipped rooms where 
temperatures and humidities could be 
produced at will. Dr. Leonard Hill, 
the eminent English physiologist, has 
also noted these conditions and is 
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E. Friedbeffer of the Uni- 
verrity of Grieftwald re- 
cently praeettted the con- 
cluaione of a loex study of 
clothing at the Berliner 
GeseilaoHitdt fttr dffentliche 
GeeundheitQ)Aefei, which 
were eaeantiaSy the same 
aa outlined in this article. 

How wdl sunlight could 
reach the bodies of men and 
women was given special 
emphasis by Hwr Doctor 
Profeseor Priedberger. Us- 
ing strips of paper which 
were sensitive to light he 
discovered that much light 
reached the body surface 
of clothed women, but that 
the sun’s rays do not pene- 
trate men’s imiinajy cloth- 
ing, Part of them will 
penetrate a shirt, but if it 
is covered with a coat, 
practically no light reaches 
the surface of the body. 

The admission of air is 
of perhaps equal impor- 
tance with that of vitalizing 
light rays, and in this case, 
also, the clothing of men 
extracts a penalty. 

Ultra-violet light pene- 
tration through ordinary clothing ma- 
terials has been studied intensively by 
the Bureau of Standards of the D^ 
partment of Commerce. They find 
that rayon, batiste or nainsook cotton, 
and linen allow more of these rays to 
pass through than do pure silk or wool. 
When the materials are dyed or slightly 
yellowbh with age, the 
passage of the ultra-violet 
is cut down. Woolen is 
only about half as trans- 
parent to these rays as is 
white cotton. The weave 
of clothing greatly affects 
its transmitting power. Cro- 
cheted or knitted weaves 
allow the most light, and 
also aii;. to bring their bene- 
fits to murface of the 
body^ 

Better than an overdose 
of ulia*a-violet, aa on the 
seashqrq with its annoying 
first day sunburn, is a con- 
tinual mild exposure, such 
aa would be given by the 
coneet selection of clothing. 
Much of the benefit from 
resting at the seashore 
coinss fh>m the ultra-violet 
bat^ tnken on the beach, 
altaeuijdt Hiis should not be 
overdene tiiie first few days. 
Otiter advantages which 
make people erroneously 
thiaic that sea air is in- 
tripi^Mily bracing, come 
9 biwxes which un- 


burden the heat-regulating machinery 
of the body by removing the layers of 
stagnant air between body surface and 
outer clothing. Lounging at the shore 
in a wet bathing suit throws too much 
strain on the heating plant, however. 

Perspiring in hot weather is a good 
way to keep cool, since each quart of 
perspiration means that the b^y has 
been relieved of about 500 calorics. 
However, a few people do not perspire. 
These unfortunate few should cMnk 
hot beverages in warm weather, since 
extra perspiration is induced by the 
hot liquid. Everyone drinks more 
during hot weather, and adding just a 
pinch of ordinary table salt to the 
water is helpful since it replenishes the 
abnormally high loss of salt from the 
body during summer perspiring, 

T homas a. EDISON always has 
a fan with him in hot weather. 
You muy never have seen it in his 
photogri|phs, but it is always there. 
His loos4 Clothing also amounts to a 
fan, sinci it allows minute air currents 
to displa^ tOe overheated air near the 
body wilacec On an especially hot 
day the best way to keep cool is to keep 
the windows closed to prevent hot 
outside air from entering; to pull the 
shades to keep out the heating sun 
rays; to turn on an electric fan; to 
keep calm; and to wear loose clothing. 

Food should also come into consider- 
ation. ProteinB should be reduced and 
carbohydrates increased. Fruits, sal- 
adbi# green vegetables, rice, fish in 
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moderation, fowl, and dairy produce 
are best. 

Men will also be cooler in summer 
if they wear suspenders rather than a 
belt. However, since they should also 
go without a coat they may feel con- 
spicuous if wearing suspenders. This 
dilemma is easily solved by wearing 
hidden suspenders and a very loose 
belt. The belt adds to one's discom- 
fort, not especially because it binds the 
blood vessels, but rather because it 
stops the circulation of air within the 
clothing. Tightly fitting garters do 
hamper the blood stream, as well as 


quickly becoming unsanitary them- 
selves. A good grade of men's hose 
does not need garters to keep it look- 
ing trim. If supporters are necessary, 
because of thin calves, preference 
should be given to those which clamp 
to the shirt and do not constrict the 
leg, and which, incidentally, keep the 
shirt trim and secure when the coat is 
sensibly left off. 

V ENTILATED oxfords are unusu- 
ally comfortable. I have worn them 
for years during warm weather, but have 
had great difficulty obtaining them in 
the last year or two since they seem to 
have gone out of fashion. I have been 
able to obtain them lately only from 
left-over and shopworn stock several 
seasons old. I have been told this 
spring that they will have to be made 
to order at a rather high price. 

Since constriction is an important 
item against the garter, the same con- 
sideration should annihilate the tight 
fitting starched collar entirely. Collar 
manufactures have been having trouble 
finding a market, lately. Perhaps men 
are at last rationally revolting against 
this last remnant of the corset which 
was originated as a protection against 
lance and sword thrusts. The blood 
vessels in the neck are large but are 
Umited to a small area. They are im- 
portant vessels which carry great 


quantities of blood to the brain. 
“Whenever you suffer from headache," 
said Dr. Royal S. Copeland, “my ad- 
vice to you is to loosen the collar." 
In addition to constricting the circu- 
lation of the blood the tight, stiff collar 
prevents the free circulation of cooling 
or refreshing air currents over the 
surface of the body. Tight pajama 
belts affect only the circulation, but 
that is enough to bring them into court. 

The collar, gartor, long underwear, 
and lined clothing result in only the 
face and hands of men being exposed 
to the sun and air. In the case of 


women, fully one third of the body 
surface is exposed more or less to sun- 
light and ultra-violet, while practically 
her entire body surface is continuously 
ventilated by air currents. She is 
much better, physically and mentally, 
for this. So we find Dr. Ephraim R. 
Mulford, president of the New Jersey 
Medical Society, saying: “To-day our 
American women are in better physical 
condition than our men." It was only 
a few decades ago that Mary Walker 
agitated for womens' suffrage and 
created a sensation when she insisted 
also upon the right to wear men's 
clothes. She may have been right 
about the ballot, but she was dead 
wrong about the clothes. 

There is also the matter of cleansing 
clothes. In this, women again have 
the advantage, their light garments 
and underclothing being readily and 
frequently washed at home. It is far 
from a luxury for a man to invest in 
enough hosiery and underclothing to 
allow a fresh change each day. Shirts 
should be allowed to air alternate days. 
Clothes closets should be provided 
with ventilators which allow outride 
air to enter, keeping the clothing in a 
more sanitary condition as well as 
making life a bit more miserable for 
moths. 

Why people started to weat clothes 
has pushed science for a long time. 


Some think wearing clothes was started 
by women who wanted to make them- 
selves more attractive. Whether or 
not this is the explanation, it is true 
that this tells us much about why they 
wear the particular clothes they do. 
Another theory advanced to explain 
the beginning of clothes was that they 
were adopted to keep the wearer warm. 
Still another theory is that clothes 
were adopted because people began 
to feel immodest about their nudity. 
This is difficult to accept because 
among isolated tropical peoples where 
no clothing is worn it is considered im- 
modest to hide the body; the general 
principle is that any sudden change in 
the kind of clothing worn is con- 
sidered immodest, and it is certain that, 
if immodesty means attracting un- 
warranted attention through dress, a 
sudden change would cause such a re- 
action. Another theory, recently ad- 
vanced by Dr. Knight Dunlap, the 
psychologist, is that clothes originated 
in tropical regions and were shreds or 
rushes which served the purpose of 
driving flies away. 

Whatever the origin of clothes we 
can agree with Langdon-Davies who 
has just said “the fact that we value 
people by their clothes, judge them by 
their clothes, fall in love with them by 
their clothes, means that all sorts of 
unfortunate results might happen if 
our standard of judgment, the cyno- 
sure of the eye, suddenly disappeared." 

Regardless of how clothes originated 
or what would happen if they were 
suddenly redesigned, we should heed 
the warning provided by scientific re- 
search which indicates that clothes 
may ruin man unless fickle fashion or 
common sense bring about a change. 

W OMEN are just as intelligent as 
men, and are capable of doing 
the work of an industrial executive, 
as great numbers of them have shown. 
With their equal brain power, their 
dress, which adds to their mental and 
physical efficiency, may give them an 
increasing advantage over men in 
directing our civilization. 

“By 1976," says Dr. Walter B. 
Pitkin, in disctuudng the decline of the 
American mind, “the present super- 
salesman and high-powered executive 
will have gone. Some quiet spinster 
with a world raffio telephone at her 
elbow and an automatic staristical 
computer in her office will handle more 
big buriness in a morning hour than such 
gentlemen get through in a week of golf 
and highballs at their country clubs/' 

Th4 old queotum, *'Whai beeomeB of 
all the is paralleled by (he 

qtmtion ^^What ultimately bebomee of 
all the liyht that goee out into interetellar 
it|>acs?" Next monih this wUl be the 
iniereeting eubjeei of Profeeeor Henry 
Norrie kumWe artide on astronomy. 
It rikatdd interest you. 
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MEAL TIME AT THE ZOO 

The oemmieeary department of a great xoo iMuing rations whidh 
will be taken by keepers to animals m widely separated bulMinfs 


FOOD FOR NON-PAYING GUESTS 

Palates differ widely in the animal world. Rich foods in a 
vanety are in this soo kitchen which looks like that of a 


Catering for the Denizens of the “Zoo” 

N early 60,000 dollars a year 
is the total butcher, s^rocer, 
green grocer, and bill 

M AAA/i 1* 


N early 50,000 dollars a year 
Is the totd butcher, grocer, 
green grocer, and bill 
for the 8000 living creatures 
in the New York Zoological Park. The 
kitchens are out of the beaten track. 
A.t certain times of the day a peculiar 
type of push cart starts out on the 
loumey to the widely separated animal 
snd bird houses' and its arrival is apt 
to be received with audible marks of 
delight. Through the service roads 
some tbe supplies to the commissary 
department. 

The mammals require daily: 250 
pounds of beef, 50 pounds of fish, 175 
loaves of bread, 1 ton of hay, 15 
bushels of grain, 100 heads of cab- 
bage, 450 bananas, 150 apples, 50 
oranges, and 25 quarts of milk. This 
IB not all, but the full list would tire. 
Some of the big snakes are content 
ivith a quick lunch every three or four 
iveeks. A small pig Is a delightful 
morsel but is rather distehding for 
the first three days. The rarer the 





THE PYTHON TAKES NOURISHMENT 

Sometimee a python or a boa constrictor is forcibly fed Then there is a circus There is 
about as muon fun holding a large, sltppery snake of this kind as m holdmg a fire hose 

animal, the more expensive the diet. Even this did not keep away the grim 
The short-lived duck-billed platipus reaper. Everybody and everything 
used to consume over $4.50 worth of eats in the Zoo and there is never any 
meal worms and shrimps every day. talk of the high cost of provisions. 
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Fungi That KiU 

Certain Fungus Forms of Life Attack and Destroy House Flies, 
Mosquitoes, Caterpillars, Butterflies, and Fishes 

By 0R. E. BADE 


L ower plant Ufe, first thoroughly 
studied by means of the mi- 
j croscope, is not far different 
^ from the plant life of field 
and forest. In both types of life, the 
inconceivably small and the large, 
there are forms which from man’s 
point of view are either beneficial, in- 
jurious, or indifferent. 

It is neither wise nor right to con- 
sider the minute forma as enemies of 
the higher plants whose sole duty is 
their destruction or injury. True, 
there are a few, a very few, forms 
which are dangerous to man and do 
become pests, but many more of them 
are absolutely essential for our civiliza- 
tion. 

A ll fungi are parasites, for they 
. take organic material, the car- 
bohydrates, from other organic sub- 
stances. Usually this is obtained from 
dead and decaying material. They 
must do this because they lack chlo- 
rophyl, the green coloring matter of 
plants which enables the possessor to 
manufacture carbohydrates from the 
carbon dioxide of the air and from 
moisture taken from the soil with the 
aid of sunlight. 

But there are some fungi, peculiar 
ones, which are not satisfied with dead 
matter; they attack living things, not 


only plants, but animals as well, 
robbing them of their life’s fluid and 
causing their destruction. These par- 
ticular fungi demand certain definite 
food conditions in order to develop 
and grow to their greatest vigdr. If 
these conditions are lacking, the fungi 
do not thrive but just vegetate. 

The distribution of terrestrial forms 
occurs through the air, the spores 
being carried by the wind. A few are 
provided with spray devices which hurl 
the spores in all directions. Such a 
device is used by the fly killer, Empusa 



CATERPILLAR CROSS-SECTION 
This magnified cross-Ht^ttion through a 
caterpillar showg infection of fungua 


muBcae. The spores are hurled great 
distances and when a fly is hit, the 
spore or conidia, which is surrounded 
with a glue-like gelatinous mass, 
remains attached at the place of con- 
tact. 

It is now the firm intention of the 
spore to enter the body of the fly at 
the first convenient spot. The spore, 
in order to accomplish this, proceeds 
to grow a tube which elongates at its 
tip. This tip feels along tne body 
seeking a breathing pore on the fly’s 
abdomen through which it may easily 
enter into the body. If the tip does 
not find the pore, it seeks a weak spot 
on an abdominal segment and here it 
pushes through the thin skin. 

O NCE the tip has entered, it 
begins to grow at a tremendous 
rate, spreading out into all parts of the 
body. Here short, variously formed 
segments like those of yeast are pro- 
duced, which suck out the entire 
juices of the fly. After the entire 
body has bfeen filled with the fungus 
threads, the fruiting bodies of the 
fungus break through the softer tissue 
of the abdomen. These produce new 
spores by the million, sending them 
out through the air, so that other 
flies may be infested with this disease. 
A fly that has once been attacked 
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EMPUSA MUSCA— FUNGUS THAT KILLS FLIES 

1; Dead 1^, with aporee. 2: Fruiting bodies. 8: Vegetative 
cells. 4; Conidia bearing cells. 5: Conidia hurled into apace. 
6: Conidia surrounded with ring of glue. 7; Socondary conidia 



FUNGUS THAt KILLS GARBAGE BUTTERFLIES 

1: Dead caterpillar surrounded trith veil of sporaa. 2t Enlarned 
spores on back cd eaterpUlar. 8: Divided apore capaiiles. 4 : The 
conidia. 5: Formauon of ay g o ap oee a . S: A zygoepora 
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aquatic fungi in different stages of their cycles 

1* Fish IciQtKl Bdprolcgnui, 8: Zoosponm^um before swarming. 8: Swarming spores 
leaving the xooipbranrium. These spores swim freely about in the water. 4: The oospore 
or resting spore« 6: An aquatic fungus attacking water animals. 6 and 7: Aquatic fungi 


\xy this fungUfv lorn speed eiHl 

dexterity in Haeli of ite mo- 

tione seem heavy and painfuU It 
prefers to ait still in one place* mo- 
tionless* sick. A few days after it is 
infested it is dead. Then it is sur- 
rounded with a white or yellow halo, 
a halo consisting of ripe spores of 
the fungtis that killed the fly, spores 
that are ready to attack other dies. 

OtW similar fungi are ala ays 
found when certain insects have multi- 
plied to excess through exceptionally 
favorable conditions. Then the lower 
fungi produce real epidemics among 
these insects* killing oil the majority. 
It is under such conditions that the 
fungus Entomophthora spaerosperma at- 
tacks the caterpillar of the cabbage 
butterfly, veiling it in white mold. 
This fungus develops long threads 
which extend far out of the body of the 
caterpillar. The fungi belon^ng to 
this group also develop* besides the 
asexual spores* so called '‘zygospores*’ 
which are formed by the union of 
thread cells. These preserve the life 
of the fungus during unfavorable con- 
ditions. Such long-lived spores are 
not produced by the fly killer. 

M embers of the species Lamia 
attack mosquitos. This species 
develops sterile cells between the spore 
cells which project above them. 

The forerunners of today^B fungi 
were probably inhabitants of the water. 
Such an aquatic fungus group is 
Saprolegniineae^ the majority of which 
attack dead and decaying material. 
Some of them have become true 
parasites and they induce some of the 
more virulent diseases of &h. Such 
aquatic fungi are always found in all 
natural waters. 

When a fish is attacked by these 
aquatic fungi the fungus first spreads 
the length of the fish upon the skin. 
Then shoots are seot into the sides. 
Prom here root-like structures or 
"holdfasts** are sent into the skin. 
In this way the fungus lives vegeta- 
tivel^ for a time. Later the spores 
are provided with two small cilia or 
hairilke members so that they are 
enabled to swarm freely about in the 
water. After a time they come to 
rest, cast off their skin, and are again 
active. At last they come to rest 
again and the spore begins to ger- 
xmuste* sending o\xt its tubes. On 
propagation through conidia or spores* 
the tips swett to spheres; these break 
into pieces and gen^nate on a suitable 
Spot. The thii^ method of propaga- 
tion occurs through egg cells, the so- 



called oospores* which are able to 
withstand unfavorable conditions. 

Especially dangerous for fish are 
the conidia or spores of Saprolegnia 
which are much branched. If they 
enter the gilK the fish is almost in- 
variably condemned to death* for the 



A fungua which produces fruitinj: bodies 
which extend a foot above the caterpillar 

fungus finds the best possible condi- 
tions for its growth and development 
in this position. Usually the aquatic 
fungi attack only those fish which 
have become wounded in some manner 
or otherij especially if their skin has 
been injured. This explains the death 
of many fishes returned to the water 
by fishermen, after rough handling. 

Of the Pyrenomycetineae group, the 
species Botryiis basBiana is the most 
dangerous in the cultivation of the 
silk worm. Tlxe caterpillar attacked 
becomes sluggish in its movements, 
stops eating* and usually dies 12 days 
later. Then it has become mummified. 
The germixmting tubes of the 
penetiate sto of the caterpillar^ 

divide in interior* and grow Into 

tihe muscb fat bundles where 


they cut off cylindrical segments. 
They enter the blood where, by bud- 
ding, new shoots are developed* which 
increases the quantity of fungus myce- 
lium or body of the fungus ^thin the 
caterpillar. This mycelium again 
leaves or grows out of the dead cater- 
pillar which has become mummified* 
and covers it with a white veil of 
colorless fruiting bodies consisting of 
short clubs containing the spherical 
tailed conidia. 

Similar fungi have been used to con- 
trol other insects by disease, especially 
the dangerous (at least to crops) 
grasshopper, but the experiments have 
not been especially successful. 

T he fungus forms of Cordyceps, 
the club tube fungus, which is 
especially well represented in the 
tropics and sub -tropics, produce on 
the insects they have killed, especially 
caterpillars, long-fruiting, club-shaped 
bodies which are brightly colored. The 
interior of the caterpillar is entirely 
filled with the fungus mycelium in 
such a way that the shape of the in- 
sect is perfectly preserved. Various 
forms ^f this fungus attack beetles, 
grasshd|ppeT8, spiders, caterpillars, the 
pupa m butterflies, and so on. In 
a number of foreign form^ the clubs 
may ittain a length of 29 or more 
inches. 

The fungus Cordyceps Btnemis, found 
in eastern Asia growing upon cater- 
pillars, is considered in China an 
exceptionally well liked and expensive 
medicine. The mummifled caterpil- 
Itam are packed in bundles and are 
brought upon the market under the 
agglutinated name of "sammer- 
caterpillar-winter-plant** (Hiao-tsao- 
ton^tcKsboxig). 
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The Truth About Snake Stories* 

Fish Stories Pale While Snake Stories Hold the Fort, for There 
Is Usually Not a Word of Truth in Them 

By KARL P. SCHMIDT 

AsatatAnf Curmtor oi R0pttl»»4 Fi0ld Museum of Noturml History 


T he real truth about snake 
stories is that they are all too 
likely to be untrue. The 
stories popularly believed 
about snakes are legion, and unques- 
tionably the amount of misinforma- 
tion current about them greatly ex- 
ceeds what is actually known to the 
average man. “Fish stories” as a 
class are mere exaggerations, while 
reptile and snake stories are more fanci- 
ful or truly mythical elaborations of a 
smaller foundation of fact. Many of 
the beliefs about snakes, and about 
reptiles in general, do have some 
original basis in observation. When 
critically examined, however, this 
modicum of truth may prove to be 
infinitesimal, or the observable facts 
may prove to have been wrongly inter- 
preted. The tenacity of life of such 
misinterpretations is often extraor- 
dinary. 

I N North America the sov- 
ereign remedy for snake bite 
is whisky, prescribed in large 
doses. A more extraordinarily 
wrong procedure could not well 
be devised. Thorough-going ex- 
periments have shown that al- 
cohol in small doses increases 
the rapidity with which snake 
poison is absorbed by the body, 
while in larger doses it very 
rapidly becomes an active aid 
to the snake poison, weakening 
the heart action when it most requires 
stimulation. The great majority of 
North American snakes are entirely 
non-poisonous. Several of the larger 
species, however the common black 
snake and the large water snakes for 
example- -are even more aggressive 
and more likely to bite than their 
poisonous brethren, a fact well known 
to most naturalists from personal ex- 
perience. Such bites invariably heal 
promptly, without the slightest local 
or general symptoms of poisoning. To 
the great majority of people, however, 
all snakes are alike poisonous, and 
whisky has undoubtedly often been 
administered for the bite of such non- 
poisonous snakes. The patient, being 
less likely to die from the whisky 
alone than from the combination of 
whisky and snake poison, has a good 
chance of recovering in such cases. 
This chain of dreumstances forms the 

♦Reproduced by fpecial pcrrelniion Pf the Field 
Muieum of Natural HUtory. CWcago. Copyright. 


foundation of the popular faith in 
whisky as a remedy for snake bite, 
although it must also be admitted that 
the belief is one willingly entertained 
by many. 

The application of scientific re- 
search, beginning with the work of 
Pasteur, has developed the only real 
specifics against snake poison in the 
modern anti-venins. By their use, for 
example, the fatalities from snake 
poisoning in the Brazilian state of Sao 
Paulo have been reduced from the 
record of 156 in 1907 to two or three in 
1924. Unfortunately it has been found 
that specific anti-venins must be pre- 
pared for each species, or at least for 
each group of related species, of 
poisonous snakes; and this increases 



commit suicide. All available informa- 
tion, however, indicates that snakes 
are immune to their own venom, and 
in experiments I have made personally, 
causing a rattler to bite himself, there 
was no visible effect. There is a foun- 
dation for the story in that a snake, if 
sufficiently excited, will lash out in 
every direction and may then catch 
his fangs on one of his coils. The 
blow snake, when going into the con- 
vulsion preceding its death-feint, fre- 
quently catches its fangs on its own 
body. 

TTie common belief in the southwest 
that rattlesnakes will not cross a 
horse-hair rope (or even a chalk-line!) 
also seems to be without foundation. 
One of the widespread beliefs about 
rattlesnakes in the west concerns their 
presence in prairie dog colonies, 
where they are said to live in 
peace with prairie dogs and 
burrowing owls. The peace- 
fulness of this relation is cer- 
tainly open to question, in 
view of the rattlesnake^s fond- 
ness for small mammals as an 
article of diet. 
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An extpnaive folklore haa grown up about rattleanakes. 
The text describes many wulesjiread and erroneous beliefs 


vastly the difficulties of treatment by 
this means. A North American anti- 
snake-bite serum has just been put on 
the market. 

The most characteristic poisonous 
snakes of North America are the 
rattlesnakes, and an extensive folklore 
has grown up about them. Quite the 
most common belief about rattle- 
snakes is that their age may be told 
by the number of rattles they possess. 
This is true when the rattle is complete 
with the original button with which 
the snake was born, although the 
number of rattles varies with the 
amount of food taken by the snake, 
and certain other conditions, so that 
the average figure, three rattles per 
year, is subject to individual fiuctua- 
tions. A rattle is added every time the 
skin is shed. When the snake is full 
grown the rattle is rarely complete. It 
is widely believed that rattlesnakes 
when confined* snd especially if tor- 
tured, will strike themselves and thus 


man 

duly 


Y far the most character- 
istic North American rat- 
tlesnake fable is an elabora- 
tion of the fact that it is 
possible to be slightly poisoned 
by the venom in a broken 
fang. The story goes that a 
is bitten by a rattlesnake and 
dies. His infant son grows to 
manhood and, finding in the attic an 
old pair of boots which fit him, puts 
them on and mysteriously dies with 
the symptoms of snake poisoning. An 
infant grandson grows up and, finding 
an old pair of shoes about, puts them 
on and becomes violently ill, but re- 
covers. Examination of the boots 
reveals the broken fang of a rattlesnake 
embedded in the lea'I^er. The num- 
ber of generations in this story varies, 
but otherwise its general course is the 
same whether it is told in Florida, 
Texas, or California, It has recently 
been embodied in a short story. The 
amount of poison on the point of a 
fang is of course so small that fatal re- 
sults are very unlikely. 

In the joint snake story or the glass 
snake story, we are told of a curious 
snake which flies into pieces when 
struck with a stick. The pieces are 
said to reunite if one leaves them im* 
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disturbed. This eztnkvdinsvy story 
has a nore exttmsive basis in fact than 
most of tiie popular snake mytiui. The 
foot that the joint snake is not a snake 
but a lizard is obscure to the ordinary 
observer, rince it is entirely limbless 
and so has a snakelike form. It is, 
nevertheless, easily distinguished from 
the snakes by the presence of eyelids 
and ear-openings as well as by its small 
belly-scales and long tail. It is the 
length of the tail that is important to 
the story. Most lizards are able to 
lose their tails without serious injury 
and in many lizards — among them the 
joint “snake” — this taildosing ability 
is very highly developed. The tail 
breaks at a special breakage plane and 
the muscle bundles are so arranged 
that they expand and close the arteries, 
preventing the loss of blood. The tail, 
or the pieces of the tail, are further- 
more endowed with a very active 
reflex motion which causes them to 
snap and squirm and jump so that 
they are very much more conspicuous 
than the lizard’s body, which is en- 
gaged in making a quiet get-away. It 
is not true that the pieces will join to- 
gether again but it is some compensa- 
tion for the lizard that it is able to grow 
a perfectly satisfactory new tail. 

I N a fanciful American Indian fable 
the toad saves himself from his 
enemy, the snake, by the clever ex- 
pedient of taking a stick in his mouth 
and facing his pursuer. The Indiana, 
apparently, did not have the wide- 
spread belief in the ability of snakes to 
“charm” their prey. According to 
this belief, the snake’s eyes so fasci- 
nate its victim that the unfortunate 
animal is made to advance toward the 
snake until it is drawn into the waiting 
jaws. It is possible that a small bird 
or mouse attacked by a snake might 
occasionally be unable to move from 
fright, but the behavior of mice when 
fed to caged snakes does not support 
even this hypothesis. Mice and rats 
invariably display the most complete 
indifference to the presence of a snake. 

Snakes themselves, however, may be 
charmed in a somewhat different sense. 
The profesidonal snake charmer, with 
his assistants and a stock of snakes, is a 
familiar figure throughout the 
Orient. Quite the most mysteri- 
ops ^meat in this so-called 
snakS-charming lies in the 
apparent response of the _ 
snakes to rntwie. '*Oea| as 
an adder" is an old English 
adage, and the deafness of snakes in 
general seems to be «i|>ported by the 
meet earslul eeientifip ekpetiiaent. In 
meat eases, swaying ef the snakes 
ip;lii&e to the niuiie is due to the sway- 
ntt of ^ body of the performer, and 

t whmi he eomee to rest. The 
i need in this praetiee are usually 
OSHI SPeeiea, and f^S favoiitea 
which iwe iwelaned for 


ANTl-SNAKE-BITB SERUMS 

The beet treatment for snake bites is serum, not whisky. Specific anti-venlns are prepared 
for each apecto or group of related species. This increases the difficulty of treatment 


their spectacular hood, their habit of 
raising the head and body, and their 
connection with Hindu mythology. 
Sometimes these poisonous snakes are 
defanged, sornetimes their lips are 
sewed shut, en4 sometimes they are 
certainly not so treated, but remain in 
full possession of their poison-appara- 
tus. It is likely that some of the pro- 
fessional snake-charmers are immune 
to the poison becatise of repeated small 
inoculations. An adequate study of 
oriental snake-icharming from the 
scientist's standpoint remains to be 
made. ^ 

It is interesting that the removal of 
the poison fangs does not make a 
poisonous snake permanently harmless. 
The teeth of snakes are shed and re- 
placed throughout life, and the poison 
fangs are idmply teeth modified into 
hypodermic nmdles for the injection of 
poison. 

Most reptiles lay eggs, but it is a 
curious and popularly much misunder- 
stood fact that many snakes give birth 
to living young. In the reptile egg the 
growing embryo is nourished by a 
large food yolk. When the eggs are 
retained in the mother-snake's body, 
development takes place and eggs may 
be laid with embryos at various stages 
of advancement. In many snakes the 


THE GLASS OR “WINT SNAKE” 

Tbte 80-cttlted tnake doai Pot fly into piecet when 
strudc; it loaea Hstnll but simply grows a new one 

s in development of the eggs in the body 
the until the youmg snakes are fully formed 
In has become rule, and the young 
skes are then bom shve. Since the young 
irsy- are nouriiAied from an egg-yolk and not 
from the blood of the mother, this 
The form of development is distinguished 
iglly as ovo-viviparlty. 

4teo It & g wIpOly held belief that the 
[for oomanon OiNMm to makes which 


amounts to violent fear in many per* 
sons, is instinctive in the human race. 
The evidence at my disposal leads me 
to the conclusion that this aversion 
and fear, when they exist, are wholly 
due to the example of an older person. 
1 have never found any child who ex- 
hibited the slightest fear of snakes if 
he had not previously been frightened 
about them. On the average, in sup- 
port of this observation, I find the 
fear of snakes much more frequent in 
older than in younger children. 
Anthropoid apes and, indeed, most 
monkeys, exhibit the same fear of 
snakes as is shown by man, but evi- 
dence exists to indicate that their fear 
is no more instinctive than the human. 

q-’^HROUGHOUT eastern North 
Ml America a snake is found which 
usually bears a most evil reputation. 
The number of popular names applied 
to it attest itef abundance and many of 
them indicate its bad character. It is 
known variously as ”hog nosed snake,” 
‘'spreading adder,” “blow snake,” 
“blowing viper,” and “puff adder.” 
Terrifying tales are told of the way in 
which this snake actually blows its 
venom from a considerable distance 
into its victim's face, sometimes caus- 
ing temporary blindness, sometimes 
convulsions. Although most of these 
stories are told at second hand, there 
is no dearth of actual eye-witness evi- 
dence of such poisonings. 

As this snake is a common one in all 
sandy localities, there is no difficulty 
in chewing up this reputation with 
actual Ibwvation of its behavior. In 
this case the facts turn out to be far 
more temarkable than the beliefs. As 
“Hog Nosed Snake” suggests, this 
species has a triangular flattened head, 
with a sharp-pointed and slightly up- 
turned snout. The shape of its head 
corresponds well with the rough 
diagnosis of poisonous snakes as 
”broad**headed.” In fact, when the 
spreading adder spreads the bones of 
jaws at the rear of the head, as it 
does when alarmed, the head la pro- 
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BLOW SNAKE 


Twrifying talea are told of this snake’s 
behavior. He is a harmless “bluffer” 

portionately broader than that of any 
rattlesnake. In addition to flattening 
and widening the head, the whole 
anterior third of the body is strongly 
flattened, and raised from the ground. 
In this position the snake faces its 
enemy, a more fomiidable looking 
animal than an Indian cobra of equal 
size. The lungs are filled with air, 
the middle of the body becoming twice 
its normal size, and if the intruder ap- 
proaches the snake, it strikes and 
lunges viciously at him with open 
mouth and with loud hissing exhala- 
tions of the breath. 

If one refuses to be frightened by 
this performance, advances upon the 
threatening reptile, and holds a finger 
within reach of its stroke, xi doe» not 
bite, The stories about the poisonous 
nature of its breath are evidently fic- 
titious, for no effect on nose or eyes 
can be observed. If picked up, how- 
ever, the nauseous secretion of the 
anal scent glands is emitted, and to an 
already frightened person, this odor 
might suggest a poisonous breath. De- 
tailed examination of the anatomy of 
this snake, as well as direct observa- 
tion, proves that it is entirely harmless. 

A nother cycle of snake myths 
, peculiar to North America re- 
lates to the hoop snake. The best- 
known version of these stories tells of 
a large snake that progresses by taking 
its tail in its mouth and rolling like a 
hoop. The tail is said to be provided 
with a venomous sting, and the snake 
capable of launching itself like a 
javelin, tail foremost, at an enemy. A 
wound by the tail-sting is almost in- 
stantly fatal, and the poison is so 
virulent that trees, accidentally struck 
by this snake, immediately wither 
and die. The force of its blow is 
such that a snake of this species has 
been known to strike its tail so 
violently into a tree as to be unable 
to disengage itself. 

The background for this terrifying 
story is found In the much more widely 
held belief in a snake that stings with 
its tail, usually referred to as the 
‘‘stingin' snake" or “horn snake.'' 
This, in turn, is based on the behavior 
of certain snakes which, when held in 
the hand or even confined with a stick, 
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make exploring or apparently pricking 
movements with the tip of the tail. 
When, in addition, the tail ends in a 
sharp horny spine, some excuse is 
afforded for the belief in a tail-sting. 
The truth is, however, that no matter 
how much the tail of a snake may ap- 
pear like a sting or even act like a 
sting, no snake has a poisonous or 
dangerous weapon in its tail. The 
elaborations of stories of a stinging 
snake into accounts of a snake that 
rolls like a hoop are of course entirely 
fabulous. 

Two snake myths are apparently 
quite universal, the one to the effect 
that snakes frequently some par- 
ticular species —suck milk from cows, 
and the even more startling belief 
that young snakes take refuge in their 
mother’s throat when alarmed or in 
danger. The two stories represent very 
different types of myths, the first 
being physically impossible, while the 
second is at least not impossible. It is 
not difficult to establish an hypothesis 
for the origin of the milk snake story. 
Cows are liable to sudden variations in 
milk flow from a large number of 
natural causes. This variation is a 
subject of importance to the cow’s 



MILK SNAKE 

Milk snakes never secured milk from a 
cow but they have robbed the cat’s saucer 


owner, and a matter of frequent ob- 
servation, while the true causes of the 
failure of the milk to flow are often 
obscure and rarely observable. With 
this mental background, if a species of 
snake were found to frequent barns or 
pastures; and if an individual snake 
were to ^ seen to drink milk from the 
cat’s saucer or to drink the milk 
leaking from a cow’s distended udder, 
a casual connection between the 
presence of the snakes and the fluctua- 
tions in milk flow might be suspected. 
The snake most often credited with 
this performance, and known, in fact, 
as the milk snake (lampropeltis tru 
angulum, in eastern North America), 
fulfills the requirement of frequenting 
barns; and as snakes all drink water, it 
is not at all unlikely that they would 
drink milk on occasion. For that 
matter the country people in India 
are said to set out a saucer of milk for 
the cobra which frequents their 
premises. 

It has been suggested that some of 
the egg-laying snakes frequent manure 
piles and compost-heaps about bams 
for the purpose of laying their eggs. 
Most farmers, when they kill a snake, 
do so with such blind zeal and fury 
that little of the victim is left. The 
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crushed eggs of a gravid snake would 
give forth a milk-like fluid, and this 
might be observed as confirmatory evi- 
dence for the belief in their ability to 
suck cows. 

The ability of any snake to fasten 
itself to a cow’s udder and suck milk 
must be considered a plain impossi- 
bility. If the six rows of needle-like 
recurved teeth in a snake’s mouth 
were applied to a cow’s sensitive teat, 
the animal would be driven into a 
frenzy, and the snake would be 
promptly dislodged by being kicked 
or stepped upon. 

The attractive story that the mother 
snake receives her young into her 
throat to protect them from danger is 
apparently not physically impossible. 
The “snake-swallowing-young” story 
is supported by such plausible pub- 
lished accounts that even reputable 
herpetologists maintain, or endeavor to 
maintain, an open mind on this par- 
ticular question. 

I T has been objected that the young 
would immediately suffocate, or 
that they would be attacked by the 
gastric juices; but snakes do not suf- 
focate very promptly, and there is a 
goodly stretch of gullet before the 
snake’s stomach begins. 

A second line of attack on the 
validity of this story rests on the possi- 
bility of a misinterpretation of per- 
fectly correct, though hurried, observa- 
tion. Many species of snakes, and 
among them the very ones to which 
the story is most frequently attached, 
give birth to living young. For 
several days before their actual birth 
these snakes are fully formed and 
capable of motion. As I have indicated 
above, snakes are commonly killed 
with brutal violence, and a gravid viper 
or garter snake or rattlesnake might 
then be seen to contain actual living 
young. An obsei-ver of the facts out- 
lined above, especially if already 
familiar with the “snake-swallowing- 
young” story, would doubtless be- 
come an active witness for the truth of 
the belief. 
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Tlie Camel’s Hump* 

In It He Carries An Auxiliary Food Supply 

By W. f. FYCRAFT, F.Z.S. 


C V NE of my correspondents wrote 
' ■ the other day to ask me 
# whether the camel really does 
^ stow water for his long desert 
journeys in his hump, or humps. There 
is a widespread belief that this is in- 
deed the case. But it must share the 
fate of many other popular beliefs 
whose origins are imtraceable. 

The hump is really a reserve store of 
food, which takes the form of liquid 
fat, filling out a meshwork of tendi- 
nous, elastic tissue, comparable to the 
fat cushion on the head of the bottle- 
nosed whale. As the animals march, 
under the biasing sun, for days on end, 
this store is drawn upon until at last 
the hump assumes a flabby condition, 
a mere bag of skin and fibers. 

And what is true of the Arabian, or 
one-hump camel is true also of the 
Bactrian, or two-humped camel in Asia. 
In the newly bom c«df, as is shown in 
the accompanying photograph of a 
young Bactrian camel, the humps are 
in the deflated condition, mere empty 
bags which will not fill out until the 
yoimgster can take solid food, and 
plenty of it, although I can find no 
record of the time taken to fill them. 

'^at was the predisposing eauM 
which brought about the storage of oil 
on the back, in humps, instead of the 
more usual form of fat on some other 
part of the body, as in other animals, 
is at present beyond us. 

As touching the ability to store water 
attributed to the camels — they can in- 
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these chambers open into the **ramen*’ 
or ^'paunoh/* but some into the 
‘‘recticulum/’ or •^honeycomb/' For 
the stomach of the camels — which 
are niminants — is composed of several 
inter-communicating chambers. In 
these animals, however, the compart- 
ment of the stomach known as the 
‘'psalterium'* or ‘‘many plies/' is re- 
duced to a mere vestige. 

In the course of rumination, in the 
camels, the water swallowed is strained 
off from the solid food, and stored up 
for future use in these water-cells, 
which, 'When filled, can be closed by 
the contraction of muscles surrounding 
the aperture of each. As the march 
proceeds, store, which amounts to 
nearly two gallons, is slowly drawn 
upon; but until these and the **emer- 
gency rations" of the hump are con- 
sumed, the animal can rub along 
without undue discomfort, although 
fasting, or with very little food. It 
does not seem to be generally realized 
that the stomach of the elephant is 
capable of storitig a considerable 
quantity of water, although the ele- 
phant Itself is nofbnly well aware of the 
fact, but makes good use of it. 

M y old friend, the late Captain 
F. C. Selous, in describing the 
chase of a wounded elephant, tells us 
that it would place its trunk in its 
mouth, suck up water from its stomach, 
and squirt it in refreshing showers 
over its shoulders and between its legs. 

The Bactrian camel, it is to be 
noted, is one of the few animals 
which can, and will, freely drink salt 
water. On the Mongolian and Kirghiz 
steppes, indeed, it can get little else; 
and for its food it must contrive to 
subsist on the saline and bitter plants 
rejected by almost all other animals. 
Both this species and the Arabian 
camel contrive in some mysterious 
way to munch, without the slightest 
discomfort or injury to their mouths, 
the thorniest of branches, for the sake 
of such nourishment as they will yield. 
Desert plants, indeed, of whatever 
kind, are Invariably more or leas 
thorny. But the Bactrian camel is not 
necessarily a vegetarian. At need he 
will eat anything he may come across, 
including felt Mankets, bones and 
skins of animals, 4ind fish! 

By some sttange perversity the Bac- 
trian camd is nehrty always called the 
^^dromedary/* But this term should 
rightly be restrteted to the lighter, and 
iirifter, brea^ the one-humped or 
Arabian oame)^ But this by the way. 
By whatevit Utme we call them, it 


must be admitted that they are un- 
gainly^ooking animals. This is partly 
due to the "tucked-up" condition of 
the abdomen, which exposes the whole 
length of the thigh-bone, a feature 
seen in no other quadrupedal mam- 
mals. But when we come to examine 
the legs of these animals a little closely, 
we find some extremely interesting 
relationships between structure and 
habit. On the true knee-joint, an- 
swering to the "stifle-joint" of the 
horse, there is a thick, homy pad; 
another is found on the wrist-joint — 
usually called the "knee;" and yet a 
third is found on the breast. These are 
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Its incipient humps at A are mere empty 
bags which hang over one aide of the back 

all points of contact with the ground 
while the animal is at rest, and they 
have been developed in response to the 
hardening of the skin by the weight 
imposed. The fact that these pads are 
present in the newly-born camel, be- 
fore ever it has rested after the manner 
of the adults, has been used as an 
argument in support of the theory of 
the "transmission of acquired charac- 
ters," and that interpretation is surely 
justified, although it has probably re- 
quired an immense number of genera- 
tions for this transmission to be 
effected. Finally, the country of origin 
of the ^iwls, whether of the Bactrian 
or the jp^abian type, is unknown, for 
there are no really wild camels any- 
where in the world; the "wild camels" 
living In remote parts of Turkestan are 
probably "feral" — that is to say, they 
are the descendants of animals which 
had escaped from captivity. Since 
the more primitive camelidae are all 
found in the New World, it is prob- 
able that camels, as we know them, 
came into being there and, migrating 
to the Old World at some remote 
period, became subjugated by man. 
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The Puzzle of the Major Planets 

Jupiter, Saturn, Uranus, and Neptune, Formerly Thought to be 
Hot, Are Now Suspected of Being Extremely Frigid, With 
Oceans Frozen Solid Thousands of Miles in Depth 

By HENRY NORRIS RUSSELL, Ph.D. 

Chnirman of the Department of Astronomy mnd Director of the Obaervetory mt Prtnoeton Univeratty 
Research Associate o/ the Mount WtUon Obeervatory of the Carne^te Inatttatton of Washington 


T he heavens are still full of 
puzzles, and some of them 
cease to bother us only be- 
cause we have long been 
almost ready to give them up. One 
of these old riddles has to do with 
the major planets— Jupiter, Saturn, 
Uranus, and Neptune. What are they 
made of? Can we answer this ques- 
tion at all, and what reasons can we 
give for our reply? 

No direct answer is possible. We 
must proceed by collecting all the 
information that we can, and then see 
what sense we can make of it. There 
is a good deal of information to be 
had, out some of it is perplexing. At 
the very start, for example, we know^ 
the masses of the planets, which can 
be found with great accuracy by 
means of their attraction on their 
satellites; also their diameters, which 
can be directly measured with the 
micrometer. Combining the two we 
can determine the mean density of the 
planets* material. For the inner 
planets this comes out from 3 to 
times that of water, convincing us 
that they are of solid masses of rock 
mingled, perhaps, with metal. 

B ut the densities of the outer 
planets are surprisingly low. For 
Jupiter we find 1.34 times the density 
of water; for Uranus about the same; 
for Neptune a slightly greater value; 
and finally for Saturn a density less 
than that of water — only 0.71 times as 
great. 

These values are comparable with 
the densities of stars, not of solid 
bodies. Jupiter, Uranus, and Nep- 
tune are all about as dense as the 
sun, and Saturn only half as dense. 
Now there is no difficulty in explaining 
the sun*s low density. It is intensely 
hot, even on the surface, and ter- 
rifically hot inside; the expansive 
force of the heated gas in the interior 
keeps it from collapsing under the 
enormous weight of the overlying 
layers. But can we apply this reason- 
ing to the planets? 

Until a decade or two ago this was 
supposed to be legitimate, and the 
older textbooks suggest that Jupiter 
may be hot inside, and even hot at the 
surface — although not quite red hot. 
The rapid changes of the cloud forms 
on its surface were attributed to boil- 


ing up of the heated material from be- 
low. But this theory died a sudden 
death when the radiometric measures 
at Flagstaff and Mount Wilson showed 
that Jupiter and Saturn gave out 
practically no measurable heat on 
their own account. A surface at the 
temperature of boiling w ater or even of 
freezing ice would send out enough 
heat to be easily ob8er\ed, and it is 
generally agreed that the temperature 
of the visible faces of these planets 
must be more than 100 degrees below 
zerO““the measures point to about 150 
degrees below the centigrade, or 240 
degrees below the Fahrenheit, zero. 

This is not inconsistent with the 
rapid changes of the cloud-like mark- 
ings on Jupiter*s surface, for there are 
substances which boil at a very low 
temperature. Oxygen and nitrogen, 
for example, would condense into 
clouds as white as our familiar clouds 
of fine water drops at temperatures of 
minus 183 and minus 196 degrees, 
centigrade, at standard pressure. It is 
doubtful whether the atmospheres of 
Jupiter and Saturn are cold enough to 
allow this, but it is likely to happen on 
Uranus and Neptune unless the in- 
ternal heat keeps their surfaces a good 
deal warmer than the sun’s radiation 
can do. 

But there are plenty of other sub- 
stances, such as carbon dioxide, for 


example, which would form clouds at 
the probable temperature of Jupiter, 
If these substances were present in 
but small proportion in the atmosphere 
the clouds might evaporate and form 
again at temperatures far below the 
normal boiling points, as happens with 
clouds of water drops or ice crystals in 
our own air. Most substances of low 
boiling point are, however, colorless 
even in bulk, and would form white 
clouds. The pronounced and varied 
colors which appear on the surface of 
Jupiter, and to a less degree on Saturn, 
are therefore still unexplained. 

It is tempting to think that the 
colors may not belong to the clouds 
themselves, but only to the many 
miles of overlying atmosphere through 
which the clouds are seen. But this 
as yet helps us not at all in identifying 
them. It should be remembered that 
our observations of the familiar gases 
at very low temperatures or in the 
liquid state have dealt only with 
thicknesses of a few inches. 

W HAT would happen if we could 
cool a tube half a mile long with 
liquid air, fill it with various gases and 
pass light through it, is still un- 
known, and it may be that until some- 
one meets the heavy expense of such an 
experiment we will not find out what 
the atmosphere of Jupiter is made of. 



TWO MAP DRAWINGS OF JUPITER, SHOWING CHANGES 
Upper drawing appearance of planet early last November; lower one at end of tame 
month. Made by Jacques Camua, with h iaoii telescope magntfying 260 diameters 
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OnA wo|dld natuvafly torn to the 
•pectrAeeo]^ for aid, but it only adds to 
eor pwadement by reveaUng a sOTtes of 
bands in tiw yellow and red which are 
inereaaingly prominent as we pass 
from Jupiter to Saturn, Uranus, and 
Neptune. In the last-named planet 
they are remaricably strong and prob- 
ably account for the conspicuous 
green color which shows when ob- 
served visually. But no one has yet 
been able to match these bands in the 
laboratory, and we are in utter 
ignorance of what produces them. They 
are hasy and profuse in character, 
which suggests that they are produced 
in a gas of considerable density. Their 
steady increase of strength in the 
outermost planets, which are doubtless 
the coldest on the surface, has led 
Msnael to suggest that they are due 
to some compound or allotroplc form 
of lin dement which is stable only at 
very low temperatures. For an at- 
mosphere no colder than Jupiter’s 
this compound would be almost com- 
pletely dMomposed by the heat (at 150 
degrees below zero!), and only in the 
very cold atmosphere of Neptune 
would it be present in quantity. Here 
again we have to wait experiments at 
very low temperatures and on a huge 
scale. 

ANOTHER explanation has been 
jfm, given by Professor McLennan, 
who attributes these bands to the 
presence of ice on the planets’ surfaces. 
But there are difficulties about this 
view and it is not generally accepted. 

With so much uncertainty about 
the surfaces of the major planets, how 
can we hope to draw any conclusions 
regarding their interiors which we 
cahnot even see? If we knew nothing 
more than the mean density of the 
whole mass we should be in difficulties, 
but we have another string to our 
bow. 

All these large planets are in rapid 
rotation, and the rotation makes them 
oMate or flattened at the poles. Now 
the attraction of an oblate planet is not 
quite the same as if the mass were 
sp^rical, and this has effects upon the 
orblM of its satellites. These are 
al^ys dightly elliptical in form. For 
a l^herieal planet the nearest and 
farther poinm of the orbit, and the 
limi of apsides which joins them, re- 
main flxM in portion. But in the 
cate of an oblate planet this line ro- 
tah^ dowly forward in the direction 
Hi Hhe Mtwite’s motion. The greater 
the oblateness of the planet the faster 
is Hds wodon. However, it is not the 
dnife Of the gdsn^'s sur/oee alone 
wim settiss tydhut a sort of average 
flff ins ol^lOteneOs of all the inner layers 
of Ine plsnet, ev«i down to the center. 
Fef a nearly homogeneous plan^ the 
hmit layeoB sse About as much flat- 
t«fii in tte mfler, and the effect Is 
-Birt if depdty 

i ^ 


is pxmh st the center than at 

the the inner layers are less 

flattened than the outer and the 
aven^te effed; ia diminished. 

In this way it has been found from a 
study of the satdiUte orbits that all 
of the major planets are much denser 
at the center than near the surface. 
An effect of the same kind, but smaller, 
is found upon the earth where we 
know that the central density is four 
times that of the surface rocks. For 
Jupiter the disparity must be much 
more marked, and for Saturn greater 
still. 

Now the planets were probably all 
produced by ejection from the sun, in 
the same great catastrophe, and should 
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TWO OBJECTS, ENLARGED 
At left, ft series of changfes of object 
near 235^ In upper drawing on opposite 
page. At right, similar changes at 825^ 

have been initially of similar composi- 
tion. But this need not have remained 
the case after they solidified, for the 
smaller masses, like the moon, have 
not gravitation power enough to keep 
the lighter materials, like two per- 
manent gases and water vapor, from 
diffusing away into space; while the 
larger planets can hold them all. It is 
natural, theUi to suppose as Moulton 
suggested many years ago, that the 
major planets have retained great 
quantities of lighter materials which 
the earth and the smaller planets lost. 

What those substances were is 
indicated by recent studies of the 
solar spectrum^ which show that the 
sun’s atmosphere contains a large 
amount of oaygen, a good deal of 
helium and ab^e all a very large 
proportion of hydrogen. This sug- 
gests that a planet like Jupiter, when 
it is cool, be composed of a 
rocky core glmflar to the mass of the 
earth, ooeeted with a vast mass of 
wate^-^OI(ill peAaps to form an 


ocean thousands of miles deep and 
veiled with an atmosphere of great 
extent, composed largely of bydre^n. 

To what extent such a huge mass as 
Jupiter has actually cooled down is 
problematical. Jeffreys has shown 
that so long as a free circulation of 
liquid or gaseotis material carried heat 
from the depths to the surface, cooling 
would be rapid. If once, however, 
a solid crust formed upon the core, 
or a mantle of ice upon the ocean, 
heat would be lost by the mueh slower 
process of conduction and the surface 
might cool to a very low temperature 
without any change in the deep in- 
terior. 

Working on such assumptions he 
has shown that the known facts can 
be accounted for by assuming that 
Jupiter has a rocky core (of density 
three times that of water) 57,000 miles 
in diameter, covered by a layer of 
water — or perhaps ice — 11,000 miles 
deep, with an atmosphere of small 
density 8500 miles thick, extending 
out to the visible surface. For Saturn 
the diameter of the core comes out 
82,000 miles, the depth of the ocean 
11,500 and the thickness of the at- 
mosphere 8000 miles. 

T hese figures are very rough, for 
no allowance has been made for 
the increase of density of both the 
core and the ocean, due to the enor- 
mous pressure to which they are sub* 
jected. 

In the earth's atmosphere the den- 
sity doubles for a descent of about four 
miles. With an atmosphere of similar 
composition, but with the lower tem- 
perature and greater surface gravity 
of the major planets, the increase 
would be much more rapid and unless 
the temperature increased rapidly at 
greater depths the gas at a depth of a 
hundred miles or so would be com- 
pressed to a density almost as great 
as that of the liquid into which it 
would condense at low temperature. 

A thick atmosphere composed mainly 
of oxygen or nitrogen on a thoroughly 
cooled planet would therefore through- 
out its lower part be about as dense 
as liquid air or as water, and Jeffreys' 
calculations would automatically add 
the thickness of this part of it to that 
of the ocean. Since his figures show 
that tile upper part of the atmosphere 
for a Ijdepth of thousands of miles 
must Be ^f much lower density, there 
seemts no escape from the conclusion 
that it is composed mainly of hydro- 
gen or helium. Liquid hydrogen has a 
density of one fourteenth, and liquid 
helium one eighth, that of water and 
these gases even under enormous 
pressure would become no denser 
than this. 

It is reasonable to suppose, there- 
fore* that a huge, cold atmo^here of 
hydrogen, and perhaps heKuxn too, 
overlies the surfaces of these planets. 
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Shooting Wild Life 

With a ‘Movie* Camera 

Qoat Costumes and Improvised Blinds*^ 
Enable Scientists to Obtain Interesting 
Records of Animals in Their 
Native Haunts 

By ARTHUR NEWTON PACK 

President. Amerioan Nature Asaociation 


“WHAT’S THAT THING?” 

Off on the opposite side of the ravine is a wary mountain goat* William Goat can hardly believe his eyes when he s^s William 

scrutinizing the vaguely goat-like figure crouched on the hilltop Finley, garbed as a goat, operate a camera with his “front feet’* 






O N a rocky pinnacle far above 
the glacier is a white figure. 
From its head stick two black 
horns. Its white whiskers toss 
in the breeze. What seems to be a 
shaggy coat is ruffled by the wind. In 
this, a mountain goat country, it must 
be none other than a mountain goat. 
But something is wrong. Sure of foot 
as are these white inhabitants of the 
crags, none has yet been seen to stand 
poised on its hind feet and gaze intently 
about it. And when this odd animal 
reaches one foreleg into its ample 
bosom and draws forth an irregular 
black thing with a longish snout, any 
watching and wondering mountain 
goat— or uninitiated human, for that 
matter — might be expected to flee or 
investigate. 

This was no strange goat hitherto 
unknown to science. It was merely 
Bill Finley trying to act like a moun- 
tain billy for the benefit of the bona fide 
billy goats of the upper reaches of 
Glacier National Park. The year be- 
fore, our expedition had successfully 
filmed mountain sheep, elk, beaver, 
many small mammals, and mountain 

< GOING DOWN 

A tilepKoto lens caught the movements 
of thie old billy aa he aprang down 


goats. Bill Finley, however, has de- 
voted the last 30 years of his life to 
taking pictures of the wild world where 
it is wildest and knows what he wants 
to get. We had not been satisfied with 
our first year’s films of mountain goats, 
so when Bill turned up for the second 
expedition he had with him something 
new in goat-getting equipment. 

I T was like a glorified white flannel 
nightie, this grotesque affair, gath- 
ered in at the legs, adorned with a pair 
of flapping ears, quite presentable 
horns, flowing beard, and with a face- 
opening like an ancient suit of armor. 
He had kept the device a secret from 
the rest of us until we had worked our 
way into the goat country. Then he 
clambered into it while the rest of us 
suffered from pangs of laughter neces- 
sarily smothered because we had spot- 
ted some goats. Sticking the camera 
into the loose bosom of his circus suit, 
Bill declared, ’I’m going to be as goaty 
as the goatiest goat. Fm all set but 
the smell and thank heaven for a bead 
wind. Here goes.” 

Down the mountainside the bogus 

ON THE JUMP ► 

l^undniK across the camera’s field* this 
deer served as a graceful arUst s model 





gtMt iroppeA, Cambering in the direc- 
tton of the real bObr we bad located on 
a crag a periloua but not considerable 
distance away. It was not long before 
the real billy spotted this apparition 
and paused to sniff the air. It revealed 
no taint of man smell so he continued 
grazing on a sparse outcropping of 
green. Bill, also, stopped to **graze,*^ 
then moved on. Billy looked again, 
somewhat more puzzled but still not 
greatly disturbed. He kicked away a 
few small rocks and lay down on his 
craggy niche. Bill tried the same 
thing, not quite as nonchalantly, per- 
haps* since this cliff-dwelling btisiness 
is more in the line of the rightful in- 
habitants, but the act went over. 

T he short calm brought reassurance 
and Bill tried some more nearby 
grass. Billy got up, waggled his ears, 
and actually looked worried. Still Bill 
got nearer. Billy, puzzled, Iky down 
again. On ambled the bogus goat. 
One hundred feet nowl Suddenly the 
fore-hOof of this weird goat disappeared 
into its stomach, and from the black 
box and tube that it brought forth 
came a terrible buzz. No friendly goat 
had ever buzzed at Billy like that, and 
his knowledge of ''movie” cameras and 
their whirring sprockets was exactly 
nil. For a moment he paused, a look of 
supreme wonderment on his face, like 
a ^lld who has seen its first choo-choo 
train go thundering past. Then away, 
fle^ng from precarious crag to dizzy 
cliff-edge, down what seemed like the 
sheer side of the precipitous mountain, 
away toward the Arctic Circle. 

Upright now, camera under one arm, 
the bogus billy picked his way back. 
Planting one hoof on his voluminous 
whiskers and the other behind an ear, 
he opened wide his face. 

"Well, that’s one goat that’s got,” 
said Bill, as he stuffed a most ungoat- 
like bacon sandwich into his mouth. 

We continued to work in this vicinity 
and the goat costume served well* 
We all tried it with varied and amusing 
results. Apparently the news of this 
strange intruder — this weird creation 
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of the god pt jmats— had 
not spread* Wo stalked 
nanni^ and played hide 
and aeek with them behind 
great rocks and around 
ledges. We filmed moun- 
tain goats in groups and 
singly* We played upon a 
natural curiosity they seem 
to possess* a trait that 
often stills feat to a degree 
delightful for the wild life 
photographer. And later, 
when the films emerged 
from the developing bath 
and the prints were made 
and run through the pro- 
jection machine, they 
were, indeed* high tribute 
to Biirs glorified nightie. 
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Goats, however, were not our only 
goal. On "movie” hunting expeditions 
of this sort into difficulty country, 
where wild life is really wild, one must 
learn the places where what one seeks 
may best be found. Often the first 
visit serves only to chart the way, to 
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yield enough good "shots” 
to whet the appetite for 
more and to make the 
second visit more richly 
productive. This was true 
^ OUT Glacier Park cx- 
p^tions. 

On our first trip we had 
found a favorite lake for 
i^iyer, where these busy 
lOQows build dams much 
to the annoyance of the 
iranters. A dynamited 


THE OOAT-PHOTOCRAPHER 

Abate . Mr. Fm1«y m the Btrenge goat with a camera; 
and left, Mr. Finley when an or^nary human being 

dam only temporarily released the 
water because a few days foimd the 
barrier as strong as ever. In the fad- 
ing light of the long mountain day we 
had gotten some rare shots of Pa Bea- 
ver dragging saplings back to rebuild 
his shattered dam. So back we went 
this time and met Pa and Ma and most 
of their relatives. We photographed 
them at their work. We took them to 
camp with us as overnight guests and 
filmed them fore and aft, paddle-like 
tail to efficient claw, and sent them 
back to their famihes with a thrilling 
tale that must have enlivened many a 
quiet winter evening in local beaver 
circles. 


M any birds and small mammals 
posed for our whirring cameras. 
Deer and bear, protected in a National 
Park, proved friendly and investigated 
our camp. In fact one bruin proved 
entirely too friendly, and while some 
excellent films were made, our larder 
was depleted by a destructive and un- 
discnminating bear appetite. 

Then we found a mineral lick and 
thpre got our pictures of that most 
beautiful and stately member of the 
deer tribe, the American elk, or wapiti. 
PatiencS and planning, the two essen- 
tial ingridi^mts for the wild life “movie” 
pudding* drought results. After a 
couple of days of stalking and study- 
ing, our party of four divided. Two 
of us worked down the creek below the 
lick where tracks showed where the 
wapiti crossed the stream on their way 
to the lick. Each took a side of the 
creek to be sure that one or the other 
got results and waited for the others to 
ini^ire the deer to leave the lick and go 
back along the trail. 

Almost before we were set we heard 
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the pounding of hoofs and the crash of 
running elk on the hillside. Hardly 
had we gotten out of the trail and our 
ready cameras up than three cow elk 
came down the slope leaping logs and 
underbrush with glorious lack of effort. 
Past they went, dashing the 
creek into showers of glistening 
spray. A calf clung close to its 
mother's flank and all paused in 
mid-stream as the woods sounded 
with another crash. Past us 
went a great, antlered bull. 
Leaping lightly over a fallen 
log, he landed in the stream and 
they were all soon lost in the 
dark of the trees. With us, 
however, they had left the story 
of their pi ssing in all its graceful 
detail. 

Both Bill and I had gotten 
them and were shouting to com- 
pare notes when another band 
of wapiti came tearing by. Some 


there and waited for Scotty to produce 
and to report sight or trace of these big- 
antlered fellows. 

While waiting we started campaign- 
ing ourselves. Not far back from the 
river channel we found a stagnant pool 


have reached here when she was less 
than 160 feet away because she veered 
off from the range of my camera but 
directly into BilPs. She performed 
beautifully for us, not 76 feet from 
Bill’s buzzing film box, had a drink of 
muddy water and then trotted 
down stream, swam into deep 
water and disappeared on the 
other shore. 

Jubilantly we lighted our pipes 
and told each other how bloom- 
ing big the old cow had looked 
in our finders. In hopes we 
stayed on, but by five-thirty we 
were cold and about ready to 
call it a d: y. Some sandwiches 
and oranges decided us to try 
another half hour and hardly 
had we settled back to watch 
when the cow appeared again 
at the edge of the woods, look- 
ing straight at our blind. For 
some moments she stood like a 



EARS, HORNS, AND ALL 



FOUR LEGGED? 

PoiFci on a rof'k, beard waving in the 
breeze— a strange sight for the billies 


A close-up of the photographer in his suc- 
cessful disguise, showing the opening for vision 

of foul water. It was ringed with tracks 
of moose. Enough for us, so on the 
little spit of land we built a blind among 
several small trees, laying boughs 
against these slender saplings. We 
settled down here but four mooseless 
days passed with only a few shots of 
mergansers, some ground squirrels, and 
a white-tailed buck deer or two. 
Scotty was fast losing our confidence 
when word came that moose were in 
the vicinity. Off we hurried, crept up 
to our blind and cautiously into it. 

Sure enough, across the river on the 
edge of the woods was a moose cow and 
her calf. The wind was toward us and 



CRAWLING ALONG 

Mr. Finley atopped at times apparently 
to graze, to allay the goats' suspicions 


find a thrill in placing a bullet 
so that it will bring such glorious 
animals down that their antlered 
heads may be mounted in some 
hunter’s den. For us there is a 
far greater thrill in the more 
difficult sport of carrying home 
on the film the true story of 
such an animal in all its free, 
wild beauty. It is far more soul- 
satisfying to us to live over the 
thrill of the moment as it is re- 
vealed on the screen than to 
gaze at the glassy-eyed stare of 
a mounted head. 

It was not the stirring ex- 
perience of “shooting” our wapiti 
or the amusing subterfuge with 
our mountain billies, however, 
which supplied the biggest event 
and the greatest pictures on our last 
trip. We were out to get moose on this 
camera hunt and get them we would if 
we could find them and lived. Moose 
there were, but there were moments 
when our continued existence was a 
matter of doubt — to us, at least. 

‘‘Moose? Sure,” declared Scotty, 
the fire ranger at the lookout station 
above Bowman Lake. So we qamped 



TRANSPORTATION FACILITIES 
The cameras and eqidpmcmt for the photograp 
peditioninto the mountains were carried on pack 


she scented no danger, nor could the 
little clump of trees have looked much 
different to her. With her youngster 
she trotted down the opposite bank 
and into the river, straight toward us. 
Our cameras buzzed but their noise 
must have been drowned by the splash* 
ing water. Out on the near bank she 
came and toward the pool of muddy 
water. Some scent of danger must 


statue except for a flick of her 
ear, then she turned into the 
forest again. 

Hardly had the cow gone than 
there appeared on the opposite 
bank a grand old bull moose. 
The missus had made a report. 
He paused a moment and then 
plunged into the stream. The 
cow and calf followed in his 
wake. Then the fun started. 
While the old nxan came on 
directly toward the front of the 
blind, mother and child worked 
around behind us. I looked 
over my shoulder. 

‘‘Great Scott, Bill,” I whis- 
„ pered, “the old lady’s comiPg in 
« the back way. She’ll step on us 
and drive us out of here. We^re 
surrounded by moose.” 

“Yep,*^ said Bill, “Too much moose.” 

The old bull came on, straight at the 
blind. Twenty-five feet I Fifteen feet! 
What was in those trees, he dYdhi*t 
know. Should he find out? ShouU he 
charge with those great, powerful, 
murderous antleirs and put a stop to 
that buzz? He must have been pen* 
d<^ng something lilm this; and how we 
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» wliriM those 9leiid0rMpU^ 
tli^ktreeel Four eemerae we had end 
tbrou0i the sprockets of each the 63m 
sped untQ we tnust rdoad. It is a trick 
to stiric yotrr head into a loading bag 
and loadi a camera with a bull moose 
outside trying to dedde on a charge 
and you with a fine case of buck fever 
complicated with fright. If you don't 
believe me, try it. 

By some kind fortune the sprockets 
caught and I handed Bill the caxnera 
just as the big fellow decided to move a 
W ieet to the pool edge to have a 



MOOSE 

Mai^ feet of interect- 
iog mm were obtained 
from the shelter of a 
**blind.*’ We reproduce 
here two framee of 
the thousande exposed 



HEADED FOR THE CAMERA 


The author and Mr. Finley spent many anxious moments in a flimsy blind when this huge 
bull moose seemed about to charge toward their frail shelter, but he changed his mind 


drink and think it over. He went down 
on his knees and drank fully. Then he 
rose and came back. Facing us so 
close that his broad antlers filled the 
finder to overflowing, he swayed his 
head back and forth. He grunted; 
and the next time I hear such a grunt 
I hope it’s from behind zoo bars. He 
would go back to the pool and watch 
us, then come closer again. Once he 
raised his hind foot and scratched his 
ear. Comic relief I 

The old bull went quickly back to 
character, however, and gave his ant- 
lered head another toss of truculent 
warning. He was now directly behind 
the blind and completely between us 
and the nearest shelter. How good 
those huskier trees looked as we 
peeped through our own slender sap- 
lings at that well-equipped head! 
In what spare moments I had between 
getting shots of my own and keeping 


a weather eye on the old fellow all 
of the time, I pondered on why he had 
not lowered his head and made a dive 
for the blind. There was, of course, 
the probability that he was loath to 
take any chances by barging in to 
destroy something he knew nothing 
about and which made noises new to 
his experience. It seemed certain that 
some such thought was in his mind for 
he was really angry, very likely at 
himself, in part, because he couldn't 
solve the problem to his own satisfac- 
tion. There was also the possibility 
that his antlers were still a bit tender 
and although the trees which shielded 
us were not such serious opposition to 
him, he did to risk a charge 

without good sufficient reason. 
But the fact remained that there he was 


and there we were— and what to do! 

Now Bill Finley is a brave man and 
wild-life wise. It struck him there was 
one way of saving our skins, probably 
at the expense of only one camera. Out 
of the blind he went, setting up one of 
the machines on a tripod. He figured 
the old moose would more likely charge 
the thing he could see and in the rush 
we could dive into the bushes to the 
right and left while the old boy kept on 
to the river. He glared and grunted at 
this new contraption. 

B ILL'S camera started up with a 
buzz. I dropped the spool and 
loading bag and the moose turned my 
way, grunted and swayed some more. 
Bill's hundred feet of film gave out 
and he reached for the loaded decoy 
camera. The tripod clattered down 
and the bull for the first time showed 
fear. He moved off a few feet and, 
Heaven save him, Bill after him, buzz- 
ing as he went. Bill had figured the 
moose would have charged already if 
he was going to and there was larger 
timber not far away. It was clear the 
old fellow was angry but he didn't 
under^ttd this business and therefore 
was sd|m<^what afraid of it. Once he 
turned && though he had made up his 
mind^ then grunted and drew off to the 
big timber. He disappeared, following 
his family that had gone earlier. 

In that puny blind the old bull 
moose left three people who had had a 
big scare and a great thrill, and who sat 
among a clutter of camera equipment 
and sighed in unison. He also left 
600 feet of movie film that had only 
one fault-^t was so good that most 
people wouM declare it had been made 
in a zoo. It wasn't! 





144 


SOIENTiriC AMERICAN 


Anftwt IfSf 




SKIRTING THE ROCKIES 


An Eaglerock plane in a banked turn fly mg over 
the level plwns east of Colorado Spring« Pike's Peak, 
whK h 18 barely dweernable m the background, is surrounded by 
scweral other anow-capped peaks of the Rampart range of the Rockies 


Learning to Fly 

^T^HE students are first instructed in 
_ X the rigging line, where the wings 

^ , “I T T.^ of the planes are attached to the 

L1\6 vJirOU.ljLCI- P fuselage and the ships are accurately 

rigged prior to being test flown. They 
, ^ , icJT^* J valuable experience in this de- 

Studcnts in Flying School Study Uesign and partment and are Armly impressed 

^ with the value of accuracy in the 

Construction in Airplane Factory ® f ^ 

BY H CHASE STONE inspection of a ship before it is to be 

Dirmctor, Ptke h Pemk Flying School flOWn, 

When a thorough knowledge of the 

“"^EARN to fly in high altitude These were young men who intended completed airplane is gained, they are 
I and you can fly anywhere” to follow flying as a career The group started on a prescribed route through 

§ j has long been an accepted included youths from farms, from the factory, covering a period of several 

axiom in the aviation in- factories, and from middle-class fami- weeks, each phase of the work being 

dustry. Situated at the western edge lies, who preferred to invest their explained to them by competent 

of the great plains and overshadowed 
by the snow-capped peaks of the 

Rampart range of the Rocky Moun- 
tains, Colorado Springs has long been 
a favored site for a flying school. 

Another factor that contributed to the 
ability of the Pike’s Peak Flying School 
to attract aviation students from all 
sections of the country is the presence 
here of the factory of the Alexander 
Aircraft Company. The opportunity 
to study airplane designing, construc- 
tion, and factory management is an 
important consideration, particularly 
to students who intend to take up 
aviation as a vocation. 

Our first group of students consisted, 
for the most part, of those interested 
in aviation as a sport and included 
polo enthusiasts, golfers, tennis players, 
and young business men. Some few 
of the students were interested in 
aviation as a career and followed their 
course of instruction with the pur- 
chase of planes to be used in com- 
mercial work. Off ICIALS OF THE PIK£*<^ PEAK FtYlNG SCHOOL 

The next group of students enrolling wrftsr with Don Diegel (left) who Ig an Instmetor at the dice's P««k Flying School 

in our school was more promising. and aim chM test I^ot for the Alexander Aircraft Oompasy»m«km of Si^ilerodcairpliW 


savings in limited commercial flying 
courses^ rather than a college course* 
Some of them were able to pay for flying 
time enough to secure transport li- 
censes. It was with the enrollment of 
such a group of students that we 
decided to expand our courses. For 
the first time, we instituted a com- 
plete ground school course. 

We found that “high altitude fly- 
ing” and the opportunity to study air- 
plane construction while learning to 
fly provided a combination eagerly 
sought by embryo aviators. Through 
the co-operation of J. Don Alexander, 
president of the Alexander Aircraft 
Company, the students of the Pike’s 
Peak Flying School are received into 
the factory for instruction. The stu- 
dents of our school are given every 
possible bit of assistance here. They 
are transferred from one department 
to another as they show progress, 
and by the time they have completed 
their flying course they have secured 
a working knowledge of every phase 
of airplane construction. 


BY H. CHASE STONE 

Dirmctor, Pike h Peek Flying School 
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OfVICIALS OF THE PIKE'8 PEAK VtYING SCHOOL 

Tbs wittw with Don Diesel (left) who is an tnctruetor at the fthe'a PmU(, Hying School 
and aiao ebiti tcM ^ot for the Alexander Airaraft Oonpaay, tttaker* of Rashroek airpl«aae 
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stipervifors. Upon completion of the 
cotirae^ every etudent has a working 
knowledge of each phase pertaining 
to the manufacture and production 
of commercial airplanes. 

This instruction in the factory sup- 
plements the course in flying, and 
leaves time to spend in the air. • 
Appointments for flying time can be 
made during the day, and the student 
has only to walk about 300 feet across 
the highway to the 260-acre airport 
where the school planes are kept. As 
for the students who are regularly 
employed in the airplane factory, the 
flying school* instructors make ap- 
pointments from daylight until 7:30 
in the morning when the shop opens, or 
after 4:30 in the afternoon when the 
factory closes, to enable these men to 
receive their flying instruction. 

Students taldng such a combination 
course have an advantage in the avia- 
tion industry of the future by reason 
of their dual knowledge of flying and 
airplane design, construction, and re- 
pair. Also, by working in the factory 
during their course of instruction, 
their day is completely taken up with 
constructive efforts for learning the 
complete science of aeronautics. We 
impress upon our students the value 
of observation, for much can be 
learned by watching and working 
beside an expert. 

O NE of our instructors, Don Diegel, 
is chief test pilot for the Alex- 
ander company. He teats every ship 
coming off the factory line. The stu- 
dents gain much from observing this 
type of work. 

So far I have not touched upon the 
advantages of altitude flying. Colorado 
Springs is situated on a plateau at the 
base of the Rampart range of the 
Rocky Mountains, at the foot of Pike’s 
Peak. The altitude of Colorado 
Springs is 6036 feet above sea level. 
The difficulties of handling a plane at 
this altitude have long been recognized 
by veteran flyers. The air is more 
rarefled and take-offs necessitate longer 
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AVIATION STUDENTS WORKING IN THE EAOLEROGK FACTORY 

Interior view of the fully equipped factory at Colorado Springs, where aviation students of 
the Pike’s Peak Flying School receive instruction in aircraft design, construction and as- 
sembly, while learning to fly in the rarefled atmosphere more than a mile above sea level 


runways, and landings must be made 
at a greater speed than at sea level. 
To the flying novice who learns to get 
off the earth from an airport at more 
than a mile above sea level, and who 
learns his landings well at this height, 
there can be few difficulties wherever 
he may fly. 

The rarefied air in the vicinity of 
Colorado Springs offered considerable 
difficulty the first year we were 
operating. At that time we were using 
Eaglerock planes powered with OX-6 
motors. It was only early in the 
morning and late in the afternoon that 
the air was dense enough for these 
low-powered planes to get off the 
ground with sufficient safety for stu- 
dent instruction. During the middle 
of the day when the sun beat down on 
the airport, the air was so thin that the 
90-hor8epower motors could scarcely 
lift the planes. We decided to purchase 
more powerful planes and bought two 
Eaglerocks equipped with 150-horse- 
power Hispano-Suiza motors. These 
planes proved ideal for our purpose. 



We next instituted the Rankin sys- 
tem of flying in order to secure a bona- 
fide ground school system, and we 
made a valuable connection with 
Colorado College, one of the oldest 
institutions of learning in the west, 
located in Colorado Springs. The 
college officials proved more than ready 
to co-operate, and loaned us several of 
their engineering staff as instructors 
in the various phases of ground school 
work. 

When a student arrives for en- 
rollment in the Pike’s Peak Flying 
School, he is first given about ten days 
ground school work before being per- 
mitted to take flying instruction. 
Following the completion of this ten- 
day course he is given a dual flight 
with Don Diegel. Immediately he is 
allowed to handle the controls in 
dual instruction. After a period of 
ten hours or more of dual instruction, 
he is permitted to take his first solo 
flight. Following this, he is allowed to 
continue to take the ship up alone but 
with periodic check hops by the in- 
structor. These check hops are given 
to the fledgling in order that the in- 
structor may correct in time any faults 
into which the student may have 
fallen. 
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PLYmc ALONG THE EASTERN EDGE OP THE MOUNTAINS 


/•PMtkMd tlwOwduoItM God,, tiwmubivo pilot baa amac- 
soettmulstiiii the 50 honi* la the m neeseeary to. get a license 


panorama wl 


p^rimary student instruction is 
cajoled on out over the miles and 
miles of Uvel plains lying to the east 
of Colorado Springs. Here the stu- 
dents can fly and land at will without 
the tisual mental hazards that so often 
accompany the average student train- 
ing, due to dangerous landing condi- 
tions beneath. 

In the later stages of their instruc- 
tion, the students are introduced to 
the peculiarities of the air conditions 
which sometimes exist around the 
mountains, ’The secret here of moun- 
tidn flying is in retaining sufficient 





TEACHING BEGINNERS TO FLY IN HIGH ALTITUDES 


Pilots acruatomod to the atmospheric conditions encountered in hifh altitudes can fly almost 
anywhere, but those accustomed to flying at low altitudes are handicapped at higher levels 


altitude at all times so that the up- 
ward and downward drafts have 
relatively little effect in relation to the 
mountains. In experiencing these 
sensations the students gain valuable 
experience in handling the equip- 
ment under difficult conditions. At all 
times while flying over the mountains, 
either on student work or passenger 
flights, the planes are within gliding 
distance of our airport. The safety of 
flying over Pike's Peak, which has an 
altitude of more than 14,000 feet, was 
demonstrated by us a few weeks ago. 
The motor of a plane was shut off 
while directly over the summit of the 
Peak, and the plane glided back to our 
airport with still a reserve of 4000 feet 
altitude. 

During all this time the student is 
continuing his ground school course 
and is spending much time in the air- 
craft factory. When he has com- 
pleted 60 hours of solo flight, a local 
inspector for the Department of Com- 
merce gives the fledgling an examina- 
tion. If the student passes the exami- 
nation, he is issued a limited com- 
mercial license. 

T he pilot then may continue his 
studies and obtain more flying 
hours, or he may procure his own plane 
to continue his hours in order to secure 
a transport license. Some of our 
graduates have taken up piloting of 
planes owned by individuals in order 
to secure the needed hours. Some of 
them, after graduation, “ferry" ships 
for the Alexander company; that is, 
deliver shipe from the factory to the 
purchaser. In this manner they secure 
valuable cross-country experience as 
well as earn money, while flying the 
necessary 200 hOurs. 

The fledging <m his solo hops aroimd 
Ckilorado Springs secures more knowl- 


edge of air currents than many veteran 
pilots have ever learned. During the 
Pike's Peak air meet, held in Colorado 
Springs in August, 1928, the chief at- 
traction for the pioneer army and 
commercial pilots was the mountains. 
Virtually every pilot took his plane 
for short jauhts over Pike's Peak or 
some of the lesser mountains, just for 
the experience. All of them were sur- 
prised by the many things they learned 
concerning down currents and up 
drafts. They had all been taught 
these facts but had never learned them 
by personal experience. 

It was also noticeable during the air 
meet that pilots who had never flown 
in high altitudes before had difficulty 
in taking off and in landing. Many of 
the army flyers who had thousands of 
hours to their credit would hang the 
plane by the propeller on taking off or 
stall into the airport on landing. 



They mt rehKite altt^ 

tude loecessitgied a \q3ag 
high lauding spe^. The fast ar»^ 
pursuit plaueSf for example, whiw 
landed at Kelly Field, Texas, at 60 
miles an houn came into the airport in 
Colorado Springs at nearly 90 mites an 
hour^ For that reason larger airports 
have been constructed in cities situated 
in high altitudes. 

By the time the student is eligible to 
take an examination for a limit^ com- 
mercial license, he has flown over many 
of the nearby peaks and is undaunted 
by mountain flying. He is fully quali- 
fied to take a plane across the country. 

The chief spirit we have tried to 
inculcate in our personnel and in our 
students is that of '"safe flying." We 
do not permit stunt flying by our 
students. Everything possible is done 
by the instructors and ground crew 
to eliminate recklessness on the part of 
students. Much of this spirit is due 
to the personnel of the school. Don 
Diegel is our chief pilot. The field 
manager is Lawrence Dettling, one of 
our first graduates who has remained 
as a pilot and chief mechanic. He will 
soon be promoted to chief operations 
oflficer of a scenic air tour company 
which we are starting. Stewart Wan- 
dell, although a competent pilot, pre- 
fers to be an expert motor mechanic 
and spends eight to twelve hours each 
day nursing the "Hisso" motors and 
making minor repairs on the planes. 

S EVERAL members of the Alex- 
ander Aircraft Company’s sales 
staff are transport pilots and they 
assist whenever needed in instruction 
work and in passenger carrying. Two 
of these are 0. R. (Ted) Haueter and 
J. A. Mclnaney. 0. M. (Red) Mosier, 
a well-known cross-country pilot, will 
be the head of the newly formed 
scenic line and will give advanced in- 
struction in aerobatics and ci'oss- 
country work. 
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Ofi With the Old Anders and On With the New 


T he wapiti deer, now confined to the western part of winter coat begins to go, April 26; (3) the antlers grow 

the United States and portions of Canada, and fast and the branches appear, April 29; (4) the branching 

erroneousliy’ called el)c in America, sheds its antlers annvaOsr begins to foretell the pattern of final growth and the last of 

along with its whktet coat and during spring and summer the hair is rea^ to shed, May 9; (5) the old coat is gone 

grows a full new spread. The interesting stages of l^is and antlers larger, June 1; (6) the thick covering of velvet 

new growth are shown in the series of photographs on this makes the antlers look clumsy, June 25; (7) the full pat- 

pege which were taken by Elwin R. Sanborn at the New tern is completed and the antlers harden in August; (8) 

York Zoological Park. Photograph (1) shows the wapiti the velvet is now dead tissue and the wapiti gets rid of it 

just after the old antlers have bran shed in March; (2) by rubbing against trees. Photographs and material 

the new antler appears as a bud on the old pedicle and courtesy the Bulletin of the New York Zoological Society. 
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vault is bmtgiarised— it Hie liiiiiac bM 
beea pMietiitted or the door oeensd 
burg'lariouidy— the coAteate of the 
vault are praetiieally at the morey td 
the intruder, due to the faot that the 
eontailwre Inside the vault are not of 
extraordinary strength. He would 
say that this was putting all the eggs 
in one basket.) There are some excep- 
tions for some governmental depotd- 
tories abroad are veritable citadels, 
but the branch bank vault is ordinarily 
meant. Of course, our American 
theory is that, if we make the sur- 
rounding walls and the doors as strong 
as possible, taking into consideration 
the permissible outlay for any given job, 
we have protected the entire interior. 

With the extreme thickness of doors, 
vault walls, et cetera, in this country, 
we are given so much mmre protection 
in the aggregate than would a number 
of safes contained within the vault, 
that we may consider this a better 
method of protection. 


Foiling the Burglar— II 

The Time Element Versus the Burglar* A 
Continual Battle of Keen Minds 

By A. A. HOPKINS 

Author of ‘*Tho Lure of thm Look/* 


I N our last issue we showed how man 
tried to protect his valuables, as 
secret hiding places had been found 
to be impractical. Another angle of 
the problem relates to the form of the 
container which was often an oaken 
chest, metal bound and locked with 
cumbersome bolts, and controlled in 
many cases by trick or secret locks. 
With the increase in quantity of 
valuables, we find the banker coming in- 
to the picture, for he, and only he, could 
assemble a number of chests in a strong 
room with thick walls, heavy doors, 
and cleverly designed locks which 


looked formidable even though their 
defense might be weak. This was the 
precursor of the modem vault which 
developed along two dissimilar lines. 

First we have the '‘continental 
vault" and second the "American 
vault." The continental vault con- 
sists of a fireproof vault with little or 
no burglar-proof qualities, filled with 
a number of very strong and pre- 
sumably burglar-proof safes. This is, 
in principle, a reversion to the plans 
of the Fuggers or other medieval 
bankers. (The continental vault de- 
signer will tell yoa that if an American 


T he American vault differs in that 
the entire vault is not only fire- 
proof but is made as burglar-proof as 
possible by the aid of the finest ma- 
terials, impeccable workmanship, and 
the creative ability of the vault en- 
gineer. The masonry structure is 
usually of very heavily reinforced 
concrete. This is lined with heavy 
metal on all four walls, the floor, and 
the ceiling. The metal work is a 
combination of plates and angles con- 
taining open-hearth steel, drill-proof 
steel, and torch-resisting metal. The 
doors are massive structures of enor- 
mous thickness. They are commen- 
surate in strength with the masonry 
work and lining so that together they 
make a burglar-proof room, the con- 
tents of which are amply protected. 
In practice, the American vault when 
constructed with extremely heavy 
doors and built with reinforced con- 
crete walls, could withstand mob 
violence for a considerable period of 
tiine while the continental vault would 
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HAND POLISHING 


After maeUninc and grinding the platen, the bam and other portions are polished by hand 
labor with emery and oil to give the beautiful finish we usually associate with vault work 


not resist such a msaaed attacks 
All this brings us to an important 
point which may be termed “time and 
the burglar.’' Given time and tools no 
vault is invulnerable. But power tools 
could hardly be used except under mob 
domination and a field piece to attack 
the^wallaxif .a.vault is not usually a 
part of the burglar's equipment. The 
object of the vault engineers and the 
builders is to prepare a barrier which 
makes it impossible for a burglar to 
penetrate the structure in a few hours. 
Now let us see what is done to fend 
off the burglar. 

If possible, vaults should be located 
on or near bed rock. The vault should 
stand away from the walls so that 
guards can pass entirely around it. It 
should be a reinforced room or chamber 
with walls made as thick, and rein- 
forced as heavily as the building con- 
ditions and the available funds will 
permit. The lining inside should em- 
body three types of resistance in the 
“layup”: resistance to explosive vio- 
lence, drilling, and burning. 

T his practically fixes a minimum 
thickness of lining as two and one- 
half inches made up as follows: 

Outer layer, 3^” open hearth steel 
Second layer, 1" torch-resisting 
metal 

Third layer, five-ply chrome 
steel 

Fourth layer, )/%' open-hearth steel 
2H" total 

The torch-resisting metal could be 
increased by one inch with advantage 
and the outer layer might be doubled 
in thickness; vault engineers ana un- 
derwriters are not all in agreement on 
this subject. One burglarious method 
of entering a vault with reinforced 
wall and steel lining is to take away a 
section of the concrete envelope, cut 
a manhole-size opening through the 



FITTING THB BOLTS 
TSaak boh miMt be i^vidusliy adjusted 
and fitted to take a fim, smooth bearing 


lining, push the released disk into the 
vault, and climb in. A buttressing 
wall is sometimes built inside so that 
a cut-out disk could not be pushed in or 
pulled out and would have to be re- 
moved in small eections thus taking up 
much time — and time is the burglar’s 
Nemesis. 

The other alternative for the cracks- 
man is to try to enter by one of the 
doors, of which there are generally 
two. As explained above, it is neces- 
sary to cut a manhole in the lining, 
but with the door this is different. 

T he bolt work which locks a door 
is operated by a handle or wheel 
and controlled by combination locks 
which are checked by time-locks. If 
the train of mechanism between the 
boltwork and the locks be broken at any 
point, it would then be possible to 
throw the bolts and open the door upon 
its own hinges, so that a triumphal 
entry might be made. To break this 
connection it is only necessary to put 
a hole through the door approximately 
one or one and one-quarter inches in 
diameter. This is sufficient to allow 
the burning of the connection above 
mentioned, or the insertion of a bar 
or cold chisel wi^ which the connec- 
tion can be broken. For this reason 
the door ifi the lexical point for bur- 
glarious attadc and it must be much 
thicker and stronger than the lining. 
Doors 36 inches in thickness are not 
unusual. 

The door find the vestibule frame 
are of east idfiNBl properly annealed. 
The lamina^na are placed within this 
shell, or eaatinf . This is technically 
known as filling and is illustrated In this 
article. In addition to the various 
metals enumerated, a very expensive 
and very efficient metal, or rather 
alloy^ is soffietitnes added to render the 


door practically invulnerable. Doors 
are either made rectangular or round. 
A rectangular door properly con- 
structed with heavily rounded comers 
is just as strong as a circular door and, 
with modem methods of machining, 
fits into its joint frame quite as tightly. 
The real advantage of a circular door 
today is its advertising value and its 
appeal to the public. For this reason 
large banks frequently have two doors 
leading into the same vault area — 
a circular door for the safe deposit 
compartment and a rectangular door 
for the bank or security compartment. 
Needless to say, a circular door is much 
more expensive than a rectangular 
door. 

Every high grade vault should have 
two doors: a main door and a smaller, 
emergency door. If for any reason the 
main door cannot be opened by rea- 
son of attack, failure of the mechanism 
to function (a remote possibility) or 
for any other reason, the emergency 
door comes into play. This door must 
be as strong in every way as the main 
door and provided with both combina- 
tion and time-locks. There are, how- 
ever, thousands of vaults with only 
one door. 

E lectrical protection is an 
e^ellent auxiliary but is never a 
substitiite for the main line of defense 
— the vault. 'The electrical safeguards, 
if placed on the outside, will give the 
burglar less time to operate. Guards 
or watchmen who ring in regularly to 
the police station or some protection 
company are valuable if able-bodied 
and conscientious, but pensioners arc 
not durable for this position. Obser- 
vation apace above and below — where 
the vault does not rest on bed rock — 
is desirable, and with the use of lights 
and mirrors, no boring or tunneling 



m 

can proceed without being detected. 

A plant for the manufacture of safes 
and vaults is very largely a ground 
floor proposition owing to the great 
weights involved. At a factory the 
doors are fabricated and much of the 
material for the vault walls is prepared, 
as are also the internal fittings of vaults. 
The locks themselves are made at a 
separate factory. 

On the vault-fitting floor, the heavy 
vault doors and vestibules with their 
component parts are machined and 
assembled. The open-hearth steel 
castings pass down the length of the 
shop from one machine to the other 
until the doors are set into the vesti- 
bules, the hinges and pressure systems 
applied, and the bolts and boltwork 
mechanism attached. The work is 
then arranged so that the doors can 
be up-ended and taken to the final 
assembling department where the 
finishing touches are given. The 
heavy doors are transported by special 
cradles suspended from traveling 
cranes. 

O NE of our illustrations shows a 
door, the inner surface of which 
is being drilled for the purpose of 
attaching the mechanism which actu- 
ates the bolts. The raw casting has 
passed through the boring mills 
where the exterior and interior sur- 
faces are accurately turned and ground; 
and 24 radial, round locking-bolts 
will subsequently be applied. The in- 
terior of this door or shell is filled with 
successive layers of open-hearth steel, 
drill-proof steel, and torch-proof metal 
so that the three methods of attack 
known to modern burglars have been 
thwarted in this type of construction. 

Another illustration shows the door 
being filled. A slab, which is both 
drill-proof and torch-proof, is lowered 
into the shell or casting. It is a special 
non-ferrous alloy that has been de- 
veloped for this special purpose, and 
will stop both the drill and the torch. 
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FITTING SAFE DEPOSIT LOCKS 

Safe deposit boxes have locks requiring 
joint a^on of customer and custodian 


After the various layers are put into 
the door, the final or boltwork plate 
is attached. An actuating mechanism 
and the bolts themselves are set up so 
that the locking may be accurately 
performed. The door is then hung on 
its gigantic hinge, which is attached 
to the vestibule into which the door 
swings. " The common practice in 
vault work is to make this hinge twice 
as strong as is necessary to carry the 
door’s weight without spring or sag, 
and to facilitate more readily the 
swinging of this huge weight from the 
hinge, there are roller and ball bear- 
ings used at the necessary points. 
Even with the massive type of 
rectangular door which we illustrate 
it is necessary for each bolt to be 
individually adjusted and properly 
fitted so that all the bolts may take a 
firm bearing on the jambs when the 
door is shut, as each one has to do its 
share in the protection of the valu- 
ables within the vault. As might be 
expected, this requires a high degree 
of mechanical skill. The plates, bm. 


md otibdr portly srs 
ground) and l^en are finally finished 
with emery and oU, as shown in one 
of our iUustratioiuu The reason for this 
is that draw filed steel) carefully 
pdished, presents not only a handsome 
appearance but idiows the least at- 
tempt to tamper with the int^l^rity of 
the vault door or bolts, , 

The packing and shipping of one of 
these great doors presents a unicpie 
problem since their weight is enormous. 
The vaults are shipped aU over the 
world — China, Japan, South America, 
and even sometimes to Europe, where 
American safes and vaults have always 
been highly esteemed. 

The safe deposit boxes are a part of 
the work of the vault manufacturers. 
It is the practice in safe deposit work 
to use a lock which requires two keys 
in order that entrance may be gained 
into the box proper and a tin bond 
box withdrawn therefrom. Of these 
two keys, one is called the ''guard” 
or "preparatory” key and is used by 
the custodian of the vault, being a 
master key for all the boxes within 
that vault. The other is known as the 
"customer's” key and remains at all 
times in the possession of the customer. 
Thus it is necessary for both the cus- 
tomer and the custodian to be present 
with their separate keys every time the 
box is open^. To be sure that all 
locks are in perfect working order, they 
are carefully tested before they leave 
the vault manufacturer's plant. After 
testing, the keys are put into a key 
cabinet for safe keeping. 

T he writer is indebted to Mr. 

Harry H. Lynn, Vice-President of 
The Mosler Safe Company, Hamilton, 
Ohio, for assistance in the preparation 
of the present article, the photographs 
for which were made under the im- 
mediate direction of the writer during 
a recent visit to the illant. The indus- 
try is extremely interesting owing to 
the masses of metal to be fabricate 
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GENERAL VIEW OP THE EXCAVATIONS 


The water level was reached at a depth of 50 feet below the oiirinat A few of the basket boys may bo carrying the earth out of the 
surface of the mound This was found in the large hole at the i^t. dump. A section of contractor s light railwasr is in the foreground 

More Light on Sumerian Culture 

K ish, in Mesopotamia, was sup- Archeologists of the expedition esti- 
posed to be the first city built mate from the depth of the layer in 
after the great flood of biblical the excavated site at which the 
times and therein was estab- evidence was found, from traces of the 
lished one of the world’s very oldest damage done by water, and from de- 
civilizations, See the Scientific ciphering inscribed tablets found there, 

American for March, 1928. Complete that the flood recorded in the Bible 
evidence of the great flood recorded in occurred about 3400 B,c. The earlier 
Genesis and also evidence of a flood of flood of which the excavators have 
similar proportions has been recently revealed trac«i is estimated to have 
discovered by excavators. The Baby- happened some 600 years earlier, at 
Ionian and Hebrew accounts of the about 4000 B.c. The evidence of the 
deluge are fully confirmed by the find- floods is contained in two strata of the 
ings of the Field Museum-Oxford Uni- ruins of the ancient Sumerian city 
versity Joint Expedition to Mesopo* .which now lie at levels about 45 and 65 
tamia, says Professor Langdon. feet respectively below the surface of 


the great mound in which Kish was 
buried. Crushed down through the 
centuries, the lower stratum now has a 
thickness of eighteen inches. The ex- 
pedition workers have bared a length 
of some 180 feet of this stratum, all of 
which shows evidence of the earlier 
flood. These discoveries are regarded 
as being one of the greatest steps yet 
made toward reconciling the results of 
scientific research with Biblical ao- 
coimts of civilized man’s early history* 



PLUMBING IN laSH 

iadoiit* may not hav» had running watar,diay at knupt had good drains and 
aMnnlSoidadgeofiaiat^ Intheback^i^uadhapavaiaeiaiwIthTariouaaised 



SUMERIAN ART 

The 8n||ll hmastone plaque shows a king 
trampl^ rtn anemies, ranged in two rows 
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The Loon Poses For The Camera 

Photographs Taken From a Blind at Close Range Reveal the 
Home Life of this Timid American Water Fowl 


D uring May, 1927, the writer 

obtained some fairly satis- 
factory photographs of that 
interesting bird, the loon, by 
means of a camera set-up m which the 
shutter was tripped with a long cord. 
The results, however, were not wholly 
satisfactory, and so we determined to 
make an effort to study this bird at 
close range the next year. 

We made several trips to the shallow 
lake where our previous studies were 
made, but we saw nothing of the loons 
until May 2, when, to our great joy, 
we saw two birds near a large reed-bed 
at the east end of the lake. One of the 
birds soon disclosed the location of the 
nest and, having secured a boat, we 
rowed out to examine it. 

I N the center of the reed-bed there 
was a narrow stretch of water, and 
at the west end of this, 10 to 1 5 feet from 
the rim of reeds which screened it, 
an old muskrat-house, some five 
feet in diameter, rose six to seven 
inches above the shallow water. 

On the east margin of this 
pile of rubbish, in a slight 
hollow from which the 
coarser reeds had been re- 
moved, lay the two large, 
spotted eggs. Incubation had 
apparently begun some time 
between April 27 and May 2 
and we had ample time ahead for 
the purpose we had in view. 

The water about the nest was not 
over a foot deep but the soft muck was 
almost bottomless. It was necessary, 
if we were to conceal ourselves nearby, 
to build a blind upon a raft. After 
considerable computation, involving 
the specific gravities of lumber, we 
purchased some pine planks and con- 
structed a platform eight feet square 
and about five inches thick. In the 
center of this platform we placed our 
usual oblong canvas tent and built a 
strong frame about it. The outside of 
the frame and the exposed portion of 
the platform were covered with poul- 
try wire through the meshes of which 
marsh grass was threaded until the 
whole looked like a miniature grass 
house. It was now necessary to pro- 
ceed with caution; haste in bringing 
our blind up to the nest might cause 
the birds to desert and not only waste 
our labor but injure the nesting pros- 
pects of our subjects. Each morning 
we cautiously advanced it toward our 
goal until« on May 9^ it was only 27 


By DR. FRANK N. WILSON 

C6urU«ty Bird Lore 

feet from the nest in the shallow water. 

We were now ready for photography. 
The blind lay to the east of the nest so 
that our work had to be confined to 
the morning hours. Our usual routine 
was as follows; We arrived at the lake 
between 7 and 7:80 a.m., occasionally 
not until 9 A.M., and after peeping 
over the ridge to see that all was well 
Mrs. Wilson rowed me out to the 
blind. After I had crawled in and set 
up my camera^ she returned to shore 
and, carefully concealing herself, 
watched with binoculars. By means of 
colored handkerchiefs attached to a 
long stick, which could be thrust out 
of the back of the blind, I could signal 
her to come for me or to put the loon 
off the nest. I was thus able to avoid 
giving the bird a desperate fright by 
suddenly appearing nearby. 




FEMALE arranging EGGS 

The nest affords a convenient island rest 

for the turtle. The water is a foot deep 

Between May 9 and May 28, when 
the nest was finally deserted, I spent 
from pne to four hours in the blind on 
12 different days, and it would be 
tedious to recount in detail the events 
which occurred. 1 shall confine myself, 
therefore, to a general description of 
the behaviot of my subjects. 

I soon observed that the two loons 
differed not only' ih appearance but 
also in temperament. One of them ap- 
peared distinctly larger and more 
strongly built than the other, and had 
a more massive head and a stouter 
beak. Prom the behavior of this bird 
I concluded ttot it was the female and 
shall so refer If^ ft in the remainder of 
this artide^ Itoth birds shared the 
duty of inoubat^f but the male wae 
so much mote iVary than the female 
that be ooeuiM the nest for ah ap* 


predable period only once while I was 
in the blind. On several occasions, 
however, he had approached the nest 
or actually mounted upon it when the 
sound of the shutter or some other 
noise in the blind frightened him away. 
Similar disturbances were almost com- 
pletely ignored by the female. I am of 
the opinion that the female ordinarily 
occupied the nest and that the male re- 
lieved her two or three times during the 
24 hours in order that she might secure 
food. Since the birds were disturbed 
by my operations, I could not de- 
termine their exact routine. 

The female was usually on the nest 
when we arrived. When we rowed out 
upon the lake she retired and waited 
patiently some 800 to 400 feet away 
until I had entered the blind and Mrs. 
Wilson had returned to shore and con- 
cealed herself. The loon almost al- 
ways returned promptly. From the 
blind I could see her paddling slowly 
up to the rushes through which she 
followed a definite course. Even 
after I had watched her many 
times my heart still quickened 
as she came closer and 
closer. She seldom hesitated 
for more than a moment until 
within three to four feet of the 
nest. At this point, however, 
she stopped and swam back 
and forth for several minutes 
before deciding to go on the nest. 
Then she swam up to the muskrat 
house, and, after^ hesitating but a 
moment, with a mighty heave pushed 
her breast up on the rim of the nest. 
With considerable difficulty she scram- 
bled up, and, taking one or two quick 
steps, flopped down on the eggs. 

A pe W minutes later she invariably 
rose and, turning around, ftood 
upright, bracing hersefi with her ydwts 
while she adjueted her eggs. While thus 
engaged, her bill vrae always 
open, hut only the lower mandSm was 
in moving the enm wMeh we^ 
shoved far baeic under the 
abdomen* When thgy wwre lurraugw 
to her eatiUmtioa settled dowA 
facing Hbo direction Irom which she 
had elfmMtnp oh th^nest, for it was 
on this side that the margin of the 
nest wsi nearest the water. 

ahe had made herself 
fortahie, the looh often sat for from 
two to four hours without ohangi^ 
ing her pesithmf her head was, how*t 
ever, hi almost eonsWsd mof&m* 
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LAUNCHING OP THE LOON 

When the yount: are small the parents abandon their habits of the nesting period and 
both are seen with the young. During the incubation period^ only one parent remains 


Mrs. Wilson came down to the shore 
and rowed out upon the lake» the loon 
dropped her head and held it over the 
rim of the nest only a few inches from 
the water. She maintained this posi- 
tion as the boat came nearer and 
finally, raising her wings slightly, she 
gave a vigoroius push with her feet and 
slid into the water. The distance of 
the boat from the nest at the time when 
she left was very variable; at first she 
was off almost as soon as it had left 
the shore and swam out through the 
rushes without diving. Toward the 
end of the period of incubation she 
usually remained on the nest much 
longer, and once or twice did not leave 
until the boat was within six to seven 
rods. When she allowed the boat to 
come close, she dove as soon as she had 
struck the water and did not reappear 
until she was some 200 feet away. 

S OME time during the morning the 
male usually appeared, and occa- 
sionally he was on hand when we ar- 
rived. His appearance usually meant 
that his turn at the nest had come, and 
I knew that I was in for trouble. I could 
recognize him a long way off, particu- 
larly if both birds were together. In 
approaching the nest he almost al- 
ways dove several times, finally ap- 
pearing close to the rim of rushes some 
35 to 40 feet away. He was extremely 
wary; he would swim toward the nest, 
suddenly stop, hesitate, and retreat. A 
few minutes later he would be back 
again, only to repeat the same per- 
formance, and this would go on for 
possibly an hour. It was most exas- 
perating. On two or three occasions 
he gave it up and called his mate, who 
had flown off the lake when he first 
approached the nest. 

After May 20 we began to watch 
for signs that the eggs were about to 
hatch. On the 22nd, the female, 


usually silent, made a great outcry 
as we approached the nest, other- 
wise everything went on as usual until 
the 27th. It was a wonderfully still 
morning and the lake lay like a mirror 
in the soft light. The loon complained 
mildly as we rowed out, and we saw a 
small, fluffy, black ball in the nest. 
One of the eggs had hatched. After 
I had entered the blind the female 
returned promptly and, after adjust- 
ing herself upon the remaining egg, 
raised her wing and tried to induce the 
youngster to take shelter under it. The 
male apparently realized that some- 
thing important had occurred for he 
soon came swimming through the 
rushes and approached the nest. He 
swam back and forth within a few 
feet of his mate who cooed to him ever 
so softly. 

During the morning, he made 
several visits, but finally flew off 
the lake without disclosing whether he 
had any special purpose in coming to 
the nest. When Mrs. Wilson came out 


with the boat, the female allowed her 
to approach within a few feet of the 
blind and then flapped off the nest and, 
running over the water with wings 
folded, made a great outcry. The 
young loon understood and promptly 
left the nest to join her. They came 
back to the nest a half hour after we 
had very carefully concealed ourselves 
on shore. 

In the afternoon we returned to the 
lake and watched with glasses from the 
high bank. The two parent birds were 
out in the middle of the lake with the 
young one, who sometimes rode on the 
back of one of them, sometimes swam 
about near them. Once I thought I 
saw the male approach the baby and 
offer it food. After perhaps an hour 
the female suddenly started for the 
nest; she swam straight to it, diving 
a couple of times on the way. 

A fter she had climbed up she 
L spent much time adjusting herself 
and arranging the reeds about the nest 
with her beak. The youngster soon 
climbed on the back of the male and the 
latter, paddling slowly and carefully, 
carried him home. When a few feet 
from the nest he got down and, swim- 
ming to the muskrat-house, climbed 
up to join his mother. 

It was a wonderful view of family life 
in loondom; how I wished that I 
might have been in the blind to record 
photographically the return home. I 
thought that this scene might perhaps 
be repeated, and the next day I 
watches from the shore until I saw the 
female and the young loon leave the 
nest and join the male. I then cau- 
tiously entered the blind. About an 
hour later the female returned alone 
as I had expected. Four hours later 
something frightened her and she left 
the nest. During all this time, the 
male and the youngster were having a 
wonderful time out in the lake. The 
parent seemed to be giving the young 
one lessons in diving and in other 
secrets of loon life. 



THE MOTHER LOON 

A mothsr loon with • chiok huddling closely under her brestt, both being reflected in the 
water. Loone are the most wary and attractive fA ottr natl^ birds and are hard to study 
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Pioneering for a Cape to Cairo Highway 

A Young Englishman, Driving an American Car, Demonstrates 
the Feasibility of Establishing a Motor Route Across Africa 

By GERRY BOUWER 


ABOUT 30 years ago Cecil 
/\ Rhodes, Britain's greatest im- 
perialist, who was Prime Min- 
^ ister of the Cape Colony at the 
time, dreamed of one day building a 
railroad from Cape Town to Cairo. 
His aim was to build up an African 
empire for Great Britain, and he 
visualized the day when Africa would 
be opened to the world’s trade and the 
world’s travelers by a transcontinental 
railroad. 

At that time South Africa was in the 
early stages of its development. The 
only existing railroad was from Cape 
Town to Johannesburg, a thousand 
miles, and but one eighth of the dis- 
tance from Table Bay to the Medi- 
terranean. But Rhodes died, and his 
dream of building up this Cape to 
Cairo railway has not yet been fulfilled. 

T WENTY-SIX years later another 
British imperialist dreamed of ex- 
tending British influence in Africa and 
opening up the “Dark Continent” to 
civilization. His project was to build 
a motor highway from one end of 
Africa to the other. This imperialist 
is Sir A. Bailey. In a speech which he 
delivered some time ago, before a 
distinguished gathering in Lon- 
don, he said that the building of 
such a road would prove to be 
the greatest development that 
could take place within the British 
Empire. 

His declaration aroused world- 
wide interest. Whole front pages 
in many African newspapers were 
devoted to the subject. Soon 
everyone was talking about the 
day when the jaded globe trotter 
would engage a taxi in Cape Town 
and to the driver give Khartum, 
Cairo, or Alexandria as his destination. 

But in all this welter of excitement 
no one knew exactly what were the 
obstacles confronting the building of 
such a transcontinental highway, and 
the secrets of Africa’s 8000 miles of 
forests, swamps, and desert were still 
to be probed by the enthusiastic road 
builders of modem South Africa. It 
was to clear up this point that I, ac- 
companied by E, Millin, a journalist 
on the staff of the Johannesburg Rand 
Daily Mail, set out on the journey 
from Cape Town to Cairo. In order 
that our information should be entirely 
reliable and authentic, we timed our 
start so that our trip was made in the 
African wet season and therefore under 
the worst pomdble conditions* 


We set out from Cape Town on the 
8th of February in a Chrysler ”72” 
sedan. Our equipment consisted of a 
tent, a medicine chest completely 
equipped with special medicines re- 
quired in the tropics, mosquito-proof 
sleeping bags, two rifles, a shot gun, 
ammunition, and cameras. A month’s 
supply of food was stored away in a 
box attached to the rear tire carriers. 
Our food consisted mostly of canned 
meats and vegetables. 

Our route from Cape Town was over 
the Karoo Plateau to Johannesburg, 
the center of Africa’s gold industry. 
The road between these tuo points is 
fairly good, although of course it is not 
paved, as are so many of the highways 
in America. From Johannesburg, 
which is 1000 miles from Cape Town, 
the road deteriorated into a mere track 
which winds through heavily bushed 
country to the Limpopo River on the 



Gerry BouwW, wtoJWs wife, upon com- 
pletion of the Journey over 

what may some day be a very buay highway 

borders of Rhodesia. This bush coim- 
try, which teems with game of all 
varieties, extends more than 7000 miles 
to Cairo. On arrival at Bulawayo we 
had reached our last outpost of dviliza- 
tion. Northward from there was 
nothing but dense African forests with 
only native paths for a road. Three 
hundred milesneitbof Bulawayo are the 
Victoria FtdH wlddrare f amedthiPUglH 


out the world. Our journey to the falls 
was made without incident with the 
exception of a meeting with a very in- 
teresting hermit and a herd of elephant 
that very nearly caused an untimely 
end to our expedition. 

From the Victoria Falls we journeyed 
to Broken Hill in northwestern Rho- 
desia. Before reaching the Victoria 
Falls we encountered no great difficulty 
in driving, but once having crossed the 
Zambesi River, we found ourselves in a 
quagmire which extends many miles 
northward to the desert sands of the 
Sahara. The rainfall in this country 
averages nearly 100 inches a year, and 
this terrific downpour is confined to 
three months of the year. Frequently 
we did not average more than two 
miles a day. It was necessary literally 
to build a road of ’’corduroy” through 
the forests. 

Fortunately, the natives living in 
this part of the country were friendly, 
and in return for a teaspoonful of salt 
per man we were able to gain the 
services of gangs of several hundred 
natives. These gangs were employed 
in cutting down trees, which were after- 
wards laid over the ground to form a 
solid track for the car. The natives 
were but scantily clad, and when 
we first met them we were greatly 
embarrassed to find women and 
girls in a state of nudity per- 
fectly willing to earn their salt 
by helping to extricate the car 
from the morass. After fiound- 
ering through these flooded for- 
ests for several weeks we became 
quite used to African dress fash- 
ions and were not disturbed when 
whole villages turned out to greet 
us arrayed in their birthdey suits. 

F rom Broken Hill we followed 
native tracks to the southern end of 
Lake Tanganyika^ passing enroute tho 
spot where Living^n died. Constant 
heavy rains still made our progress 
exircsnoly slow and diffieuit, and we 
relieved the tedium of digging the car 
out of one bog after another by fewnt- 
Ing the game which abounds In this 
t^tory. In the taeg^nnlng we were 
thrilled, to shoot smaU game such as 
antelope^ hUt after a tw weeks we be- 
came 1^1^ and turned our attention 
to elephant and buffalo. One dgy our 
expedition nearly came to grief, t^ugh 
my folly in hunting elephants in a heriL 
TUa narrow escape occurred, euriouidy 
enough# on the very Spot where Cap* 
tain Kthisy# who had attemptod tp 
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drive an automobile from Cape Town to in the bu9h that this clumsy 
Cairo in 1918| had been idlled by a relic of prehistoric times is 
leopard. probably the fastest animal 

From Lake Tanganyika our route on earth over a hundred 
was through Tanganyika Territory to yards. Several men have 
Nairobi in Kenya Colony. We had been killed by rhinoceros 
now arrived in Central Africa proper, while driving through the 
We set out one night from Dodoma, a bush. Having been told of 
railroad station on the Central African these accidents we kept a 
Railroad, for Arusha in an attempt to very wary eye for these ani- 
cover 400 miles in 24 hours. It was mala. On the only occasion 
necessary to make this journey, for we on which one showed up, 
were fearful of running into further we were able to get away 
rainstorms. All went well until after from any possible attack by 
dark, when we became bogged in a using all the speed of the car. 
patch of black cotton soil. Close to Nairobi we passed 

the foot of Mount Kili- 

F EVERISHLY we set to work to manjaro, Africa's highest 
free the car from the clutches of the mountain, 20,000 feet above 
mud and paid little attention to the sea level, and we found this 
cries of African night life which were section of country to be one 
coming from all directions. But after of the most interesting in all 
a while we could not fail to realize our journey. At the foot of 
that we were more or less encircled by a this mountain range are the 
troop of animals. Brightly shining Masai Plains, which have 
eyes reflected the light from the car's been closed to hunters for 
headlamps, and every now and then many years, and are now 
these eyes would approach closer and covered with almost every 
closer to the scene of our operations, species of game to be found in Africa. Having arrived on the banks of the 
After a while I decided to investigate From Nairobi our route was through Nile we found ourselves confronted 
and connected up the spot-light, throw- Uganda to the lower regions of the with an enormous swamp extending for 
ing its beam into the surrounding bush. River Nile. The roads in this vicinity 1100 miles to the north. This region is 
The moment I pressed the switch I saw are good, indeed the best in Africa, and known as the *‘Sudd" and the only 
that our visitors were lions which were we found no great difficulty m covering means of crossing over these swamps is 
moving stealthily through the bush, the 800 miles. Close to the road are the by the Nile River boat, which we were 
gradually creeping closer to the car. wonderful Inturi Forests, the home of forced to take. The journey through 
My first thought was to grab my the gorilla and the African pigmies, the swamps to Khartum occupies 16 
rifle and shoot, but, remembering my We made a special journey to these days and is one of the most monotonous 
experience with the elephants, I de- forests and were greatly disappointed of all African travel routes. For days 
cided that discretion was the better to find that the pigmies are very timid we saw nothing but miles and miles of 
part of valor, and turned off the lights, and are seen very infrequently by papyrus grass floating in the swamps. 
There was nothing for it but to go on white men. However, there is no doubt 

with our digging and pretend that we of their presence, and in making one's VTOW and then this tedium was re- 
hadn't seen the lions. I do not know way from the dense jungles one fre- lieved by a stop at an island, 

if this attitude disturbed them, but the quently hears a strange murmuring These islands are populated by the 
fact remains that after giving vent to a from the tree-tops. These pigmies are most primitive native tribe in Africa, 
roar of disapproval they disappeared, adept at hiding in the jungle, and one Their teeth are filed to sharp points 
Had I fired my rifle there is little doubt can pass within two or three feet of and there is little doubt that they prac- 
that they would have charged. them without being aware of their tice cannibalism. No crops are grow n 

An added danger of travel in this presence. We saw several gorillas but and they subsist on milk obtained from 
country is the presence of numerous did not have the opportunity nor time huge herds of cattle which they main- 
rhinoceros. It is quite generally known to stop and make a killing. tain somehow or other on their small 




CMTtMy AfHaMi VSiM, SAd. 

GROSSING THE LIMFOPO DRIFT IN SOUTHERN AFRICA 
O&hr by W-ordlnatint horaopower, male-power, and man-powic, ware the adventurers able 
to eroot aome of atmama and awampa encountered when WOvelteg in the rainy aeaaon 


islands. Clothing of any sort is non- 
existent and they are not amenable to 
any sort of control by white men. The 
Sudan Government maintains magis- 
terial outposts in the Sudd, but every 
now and then a magistrate is murdered 
by these natives. They have the 
peculiar and comical practice of stand- 
ing on jone leg, like a stork. 

At Khartum we disembarked and 
prepared ourselves for our journey over 
the desert to Cairo, 2000 miles away. 
There is no track whatsoever from 
Khartum to Cairo, but we had the 
option of following either the Valley of 
the Nile or what is possibly the oldest 
camel route in the world — “The Road 
of Forty Days." 

Unfortunately, however, whereas the 
camel loves nothing better than deep 
sand, such a surface is more or leas im- 
possible for a motor car, and we were 
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forced to follow the Valley of the Nile, 
making our way as best we could 
through the ironstone valleys. On one 
occasion we became lost in the Wadi el 
Homer and for many blistering hours 
tramped over great ironstone boulders, 
seeking a passage for the car. Ulti- 
mately, when we were on the verge of 
despair, we happened upon an Arab 
caravan which was journeying over the 
desert to Berber on the Nile. After 
much gesticulation and the frequent 
turn-over of our entire Arabic vocabu- 
lary we got the leader to understand 
that we were lost. 

Forthwith he led a wild exit straight 
over the hills to the east, over boulders 
and along gullys. Time and again in 
making this journey across the hills 
we were confronted with what ap- 
peared to be unsurmountable obstacles 
and there was nothing to do but to 
head the car down an almost sheer 
drop into a deep gully, depending upon 
the momentum thus gained to carry 
the car over the patch of heavy sand in 
the water course, and then climb the 
opposite bank. Finally we reached a 
fairly well defined camel track with a 
sandy surface, leading to Cairo. 

O N my return in the dry season, I 
planned to do the trip on a schedule 
of 40 days from Cairo. It was my in- 
tention to do this alone, to save space 
and extra weight. But as my wife— I 
am newly wedded — had joined me, she 
insisted on accompanying me on a 
rather wild drive to establish a speed 
record for the length of the continent. 

Leaving Cairo, we covered Egypt 
from one end to the other in 24 hours. 
Then we crossed the Nubian desert, a 
distance of 600 miles, in three days. 
We raced the Sudan express from Wadi 
Haifa to Abu Hamed across the iron- 
stone desert, with the temperature at 
120 degrees in the shade. At Khartum, 
rather than make a detour through 
wastes of desert, hundreds of square 


miles in extent, we took portage across 
800 miles of the Sudd swamp, consum- 
ing 16 precious days. From Mongalla, 
at the other end of the swamp, another 
13 days were used in traversing the 500 
miles through the dense African bush. 

On the final lap from equatorial 
Africa to Table Bay, we almost en- 
countered disaster going over a bridge 
rotted by torrential rains. It was col- 
lapsing tmder us, but by using terrific 
acceleration we got across as the bridge 
fell. Speeding on south, we reached 
Uganda, Kenya, and Tanganyika. 
The fourth day thereafter we were in 
northern Rhodesia, and found that the 
whole continent was showing keen in- 
terest in our dash. 

The next day while fighting through 
a section of the country that was 
gripped in a btish fire 50 miles wide, the 
car caught fire and the trail of dust 
starting at Cairo all but ended in 
smoke. I was able to extingukih the 
flames, but found it necessary to rewire 
the engine and lampsr musing a loss of 


24 h&m. li4|t, 1 leartaed 

that the bush fite had bean started by a 
native tribe trapping m bard of ele«* 
phants for food, maldng a ring of fire 
about the herdr 

Two days later we reached Victoria 
Falls, with only five days left to cover 
the 2500 miles to Capetown. I was 
breaking under the strain, and once 
fell asleep at the wheel. The car 
crashed into a gully, smashing the 
front spring. This was quickly re- 
paired, and we proceeded on to the 
Limpopo River, and crossed into the 
Union of South Africa. At JohanxMMh 
burg, the whole city turned out to greet 
us. Normal business was suspended 
by thousands interested in our jotimey. 
We reached Capetown just 27 minutes 
beyond the 40-day limit, and came to a 
stop at the statue of Van Riebeek, 
founder of South Africa* 

1 HAD made the round trip and 
showed it could be done by any 
reasonable-minded motorist. The con- 
clusion to be drawn from my experience 
is that the Cape to Cairo road is prac- 
tically impassable during the rainy 
season, and must remain so for many 
years. But during the dry season, the 
journey can be made by the adven- 
turous, without necessitating too large 
expenditures in building the world's 
longest motor route. 

In gathering the stock of information 
necessary to formulate plans for the 
proposed highway, the foundation has 
been laid for a new bond which will link 
the ancient cities of the Nile Valley 
with the rapidly developing Union of 
South Africa. In the last 20 years it 
has been demonstrated that adequate 
facilities for motor transportation are 
superior to railroads in opening up un- 
developed regions. The natural de- 
velopment of the continent demands a 
great trunk highway extending from 
Alexandria to tbe^Cape of Good Hope. 
Such a project is feasible. 
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A NEAT TYPE OF LIGHT PLANE 


The Drins Skylark is called by its manufacturers the "personal in-Ime cylinders, It is said to have a top speed of 110 miles per hour, 
plane," Powered with a 60 horsepower Rover engine with Inverted and it is claimed that it can climb at a rate ot 900 feet per minute 


Last Call For 

Light Airplane Design Contest 


T his is the last notice we can 
give editorially to those who 
wish to enter our Light Plane 
Design Contest as August 15th 
is the dead line for the submission of 
designs. All drawings and data eligi- 
ble for the prize must be in the hands 
of the Committee on that date. 

Sixty-eight signed entry blanks 
have been received at the time of 


writing. Should any of the remaining 
seventy-six to whom have been sent 
the cowling and engine mounting 
drawings, et cetera, desire to partici- 
pate, they should take notice that the 
signed entry blank must be sent at 
once, so that plans can be made to 
cope with whatever number of entries 
there may be. 

Among the entrants it is of interest 


to note that a majority of the large 
aircraft builders are represented by 
some member of the organization; 
most of the prominent aviation schools, 
both technical and practical, have en- 
trants from men in the junior class up 
to the Dean of the school. Another 
significant fact is that an unusual 
number of entry blanks have name 
and address printed in lettering which 



THREE MEDALS TO BE AWAR1»BD 


BeddM a oath award of 500 doUara, the first pHae winner wUl he presented with a gold medal 
am aa that idiowiL Second beet design wiu receive a giitdr and third a bronze medal 


is rather indicative of the fact that the 
writers have had experience in me- 
chanical drawing. 

Supplementing these of course are 
indicated entrants from all sorts of 
trades and professions, the total of 
which makes one ponder upon the 
wide practical interest of the many 
outside the realm of aviation business. 
Surely here must be found the amateur 
enthusiast who makes up a large part 
of the ever widening circle for whom 
the benefits of this contest will have a 
more particular meaning. 

The gold, silver, and bronze medals 
made b\ The Gorham Company are 
especlhlly beautiful examples of the 
medaiic art and with the cash prize of 
500 dollars make a reward of sufficient 
worth to stimulate the interest of 
professionals as well as amateurs. 
Then too there is the possibility of 
the winning designs being acquired for 
manufacture, which incentive may in 
the long run be rewarded by an emolu- 
ment to the designer far beyond the 
value of the prizes themselves. 

It is plainly evident that the success 
of this contest for light airplane de- 
signs is assured. 
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The Home of the Honey Bees 

Nature*s Nectar Collectors Exhibit Rare Skill in 
Constructing Their Waxen Combs 

By J. H. MJi^ILL, Ph.D. 


0 to the ant, thou sluggard, 
■ _ consider her ways, and be 

j wise," counseled King Solo- 
mon. He was speaking to 
sluggards. Had he been addressing 
students in architecture he probably 
would have said, "Go to the bee, thou 
student, consider her ways and be 
wise," for no more marvelous ex- 
ample of architectural skill exists than 
that product of the bees, the honey- 
comb. 

Yet, how many people enjoy comb 
honey because they "like the taste of 
the wax," or ever give a thought as to 
how this waxen comb is made? Do 
they believe that it is a product of 
man’s ingenuity? 

A beekeeper once submitted the 
following problem to a prominent 
mathematician. "What would be the 
size of the angles of a cell which would 
give the greatest amount of strength, 
and, at the same time, require the 
least amount of wax?" The mathe- 
matician’s answer called for a six- 
sided cell with angles which varied 
but a few seconds from those used by 
the bees. 

A n ordinary bee hive consists of 
L a box, called the brood chamber, 
in which there are a number of wooden 
frames filled with honeycomb, where 
it is intended that the brood, or young 
bees, shall be reared. On this brood 
chamber are placed other boxes or 
supers, containing comb, in which it 
is hoped that the bees will store honey. 
While at first glance one is impressed 
by the seeming exactness of these 
neatly appearing rows upon rows of 
cells in these combs, upon closer ex- 
amination it will be found that their 
exactness is more apparent than real. 


When France was about to adopt 
the metric system of measurement, it 
was suggest^ by Reaumur, one of 
her most famous scientists, that the 
cell of the honeycomb be used as a 
unit of measurement. Had France 
adopted his suggestion it would surely 
have resulted in chaos. Each caste 
of bee requires a cell of particular size, 
and close measurement will reveal the 
fact that there is even a slight differ- 
ence in the size of the cells allotted to 
members of each caste. 

The largest cells in the brood frame, 
measuring about four to the inch, are 
the ones in which the queen deposits 
infertile eggs, which later develop 
into drones. Her fertile eggs are laid 
in smaller cells measuring live to the 
inch, and these become worker bees. 

T hings which yesterday were 
hidden from the view and knowl- 
edge of man are now becoming more 
and more apparent every day. Some 
day we may know why a queen bee de- 
posits fertile eggs in worker cells and 
infertile eggs in drone cells, but with 
our present limited knowledge, we can- 
not hazard even a respectable guess. 

Drones and workers have their lives 
directed along different lines from the 
very start. The workers, Cinderella- 
like, are reared in modest, flat-roofed 
cells, while the lazy drones luxuriate 
in larger and more ornate Gothic- 
roofed cells. Lying between the 
worker and the drone cells are irregu- 
lar-shaped or transitional cells. When 
the bees desire to raise a new queen 
they pay deference to royalty by 
building for her a large, peanut- 
shaped castle, placed at right angles 
to the other cells. 

In the well ordered routine of the 


bee hive we find. not only conservation 
of energy but of building material as 
well. This is typified by the fact that 
the cells of the honeycomb are used 
not only as chambers in which the 
eggs become transformed into adults, 
but also as storehoxises for food. 
Honey is stored in cells regardless of 
their idze, with a preference, if any, 
given to the larger size, while the 
worker cells are used as storehouses 
for pollen. There is no necessity for 
keeping pollen airtight; consequently, 
these cells are left open, but honey and 
brood require covering. Wax is used 
to cover the honey cells while a more 
porous material, which will permit the 
passage of air, is used over the brood. 

Bees gather nectar and pollen from 
the flowers, but the wax which they 
use is produced by their own bodies. 
The body of the bee is divided into 
three parts, the head, thorax, and 
abdomen. The abdomen may be dis- 
tinguished from the other segments of 
the body by the fact that it is the one 
which carries the sting. On the under 
side of the abdomen are eight small 
plates, which are sometimes called 
mirrors, or waxplates, and it is through 
these little plates that all of the wax 
used in the hive is excreted. 

T he making of wax and the build- 
ing of the comb are two of the 
most interesting duties which bees 

i >erform. Wax makers are like poets, 
n that they are born, not made, and 
they reeemble them also by following 
their calling only under favorable con- 
ditions. Bees perform different duties 
at different periods of their existence. 
As wax producers they are most effi- 
cient during the third week of their 
lives. 



AH iMiMHMkir Am 


HOME OF THE WAX MAKERS 

Mw |,iwidM th« habitat for woriura, drone., and auMn bMi] 
the wnrkan pay th. rent by tirodudn, both wax and boutr 


FRAME FROM THE KROOD C«AMBBR 
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Other conditions necessary for the 
production of wax are that the hive 
be warm, and that the wax*producing 
bees be well filled with honey. When 
the stage is thus set for wax produc- 
tion, the curtain, instead of going up, 
goes down. What is still more inter- 
esting, this curtain is made up of 
living bees. Gymnasts, when scaling 
a wall, mount up on one another’s 
shoulders until the top of the wall is 
reached, but in forming a wax curtain 
the bees reverse this process. 

First, a row of bees attaches itself 
to the top of the hive, or frame, then 
other bees grasp their hind legs, and 
they in turn are seized by still other 
bees. This continues, until a series of 
chains of living bees are festooned 
across the frame. In about 24 hours 
the honey within their bodies is trans- 




WORKERS BUILDING THE CURTAIN OF WAX 


Like an inverted team of tumblers, the bees cling to each other, until bee-rhains are fes- 
tooned over the whole frame. This entire process is described in detail in these columns 


formed into liquid wax, which is ex- 
creted through the wax glands, and 
appears on the wax plates. It then 
hardens into a thin sheet which the 
bees loosen with their feet. 

It would appeal to the imagination 
if we could feel that the bees did this 
in response to a need for wax to be 
used in comb building. As a matter 
of fact, however, whenever bees of a 
wax-producing age, filled with honey, 
congregate in masses, wax is always 
produced. Why they form the wax 
curtain is another of the mysteries of 
the hive* 

AFTER the wax producers have 
JTm, loosened the ecales of wax with 
their feet* the scales fail to the floor, 
are passed forward to the bees’ mouths, 
or are taken by other bees* These bits 
of wax are then chewed into a finely 
granular condition, and carried to the 
place where the comb-building is going 
on. They are then laid on the edge of 
the comb* After depositing the wax 
tibe bees scurry away, and other bees 


bring more wax until finally the comb 
seems to grow out of nothing. 

The only three figures possible for 
the cells to assume in order to be 
equal and similar, without any xiseless 
spaces between, are the equilateral 
triangle, the square, and the regular 
hexagon. It is out of the question for 
an insect with a round body to build a 
triangle. A circle would be easier for 
them, and that le what they really try 
to build. As each circle touches the 
other, thick places are formed, and it 
is in the thinning down of these thick 
places that the circle becomes trans- 
formed into the hexagon. 

The bottom of each cell is formed 
of three losenges; each lozenge forms 
one third of the bottom of three op- 
posing cells* Again this is a fortunate 
arrangement for the bees, but it is not 
as originally planned. They first try 
to make each bottom convex, and in 
so doing they make the bottom of the 
opposite cell concave. The thinning 
down of thick places again results in 
the flatHBhaped lozenges. 


PORTION OF BROOD-FRAME 

This picture shows colb, capped and un- 
capped. for queen, workers, drones, and wax 

As the bees continue to draw out 
the cells they maintain at all times a 
thick rim on the outer edge of the cell, 
making it possible for them to work 
without breaking down its fragile 
walls. The bees rush here and there, 
now carrying a piece of wax, now pat- 
ting it into shape, giving a pinch here 
and a pinch there with their mandibles. 
They pause but momentarily, and, 
apparently, have no regular plan oj 
action. The wonder is that out of all 
this chaotic confusion is evolved a 
matchless piece of workmanship. 

M ajor r. w. g. Kingston, 

in his recently published book, 
“Instinct and Intelligence,” presents 
many interesting observations regard- 
ing insects of various kinds, including 
bees. In seeking to discover the origin 
of their remarkable instincts, he points 
out that deliberate efforts or actions 
begin by some intelligent process, and 
such efforts may become so habitual 
as to seem almost automatic. Major 
Kingston cites Darwin’s observation, 
“If we suppose any habitual action 
to become inherited — and I think it 
can be shown that this does sometimes 
happen -then the resemblance be- 
tween what originally was a habit and 
an instinct becomes so close as not to 
be dfctmgtashed.” 

It iis remembered that any evo- 
lutioimr} process of this kind is sub- 
ject w %e laws of natural selection. 
If the “instinct” is useful, it will de- 
velop; if it is harmful, it will disappear. 
Instinct, apparently, is an outgrowth 
of certain deliberate acts of intelli- 
gence. In the insect the force of 
instinct has been developed, as in man 
the power of reasoning has been de- 
veloped. Each has brought his own 
type of development to an amazingly 
perfect degree, although their evolu- 
tion has carried them along widely 
divergent paths. 
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The Scientific American Digest 

'Newest Developments in Science, Industry, and Engineering 


A Bird’s Companionate Marriage 

A n example of successful companionate 
marriage among the birds is offered in 
the life of the rhinoceros hombill, a large 
and peculiar bird which has a grotesque 
sort of beauty, and is native to the Malay 
Peninsula, Borneo, and Sumatra 
The nesting habits of this bird, which are 
the subject of an exhibit in the systematic 
bird series at Field Museum of National 
History, are extraordinary, according to 
Dr Wilfred Osgood, curator of zoology. 
After pairing, the hornbills select a hollow 
tree which the female enters Then, with 
the assistance of the male, who remains 
outside, fhe female walls up the entrance 
with mud and other materials until only a 
small slit is left open through which she 
can throust hm long narrow bill During 
the entire perN|te|yM|iing and incubating 
the eggs, and flH|P^h of the young to 
the flying agerTwHl female remains im- 
prisoned in tba trunk The male, free on 
the outside to do as he pleases, remains 
faithful to his mate, returning frequently 
with food which he deposits in her bill 
through the ^ot in the tree, and otherwise 
assiduously Attending to her needs. 

This pec^twr habit is undoubtedly re- 
sorted to ilB'llpiitection for the eggs and 
young from the marauding squirrels and 
monkeys which abound in the tropical 
forests, says Dr Osgood. 


Vast Supply of Anthracite 
Cholm^RiveFS 

rpNOUGH hard coal to'supply the de- 
mand of the entire U*nited States for 
anthracite foi 10 years — 900,000,000 tons 
of it — lies in banks and bars which choke 
the valleys of three rivers in Pensylvania, 
according to a recent report from the 
Geological Survej^ of that state 

These figures A^ot an official estimate, 
for It is impossiM^to estimate with any 


continually escaping from the mines. 

Coal has been accumulating in the creeks 
and rivers draining the hard coal region 
since anthracite mining began on a com- 
mercial scale a century ago. It is washed 
from the waste piles of the collieries, which 
in the old days of mining were the reposi- 
tories of all the coal that was not of market- 
able size. Thaee old culm piles, as they are 
called, contain from 40 to 80 percent pure 
coal, some of which is chestnut size. 

Another and even greater source of coal 
from the rivers has b^n the water from the 



The male rhinoceros hornbill out- 
side his sealed nest. The female’s 
beak protrudes through the slit 


breakers at the collieries This water 
carried with it all the coal that passed 
through the screens at the mine, and for 
years it was flushed directly into the creeks. 
There it formed bars and banks that were 
washed by the force of floods or freshets 
a little farther down the stream each year. 


dollars are recovered from these rivers each 
year. a 

The coal, however, is « of the proper 
size for domestic fuel. It i»>U8ed by public 
service companies who have equipped their 
plants with special grates for burning 
powdered coal. 

The industry has its center in and 
around Harrisburg, Pennsylvania, on the 
Susquehanna River, but coal is also being 
salvaged from the Schuylldll and Lehigh 
Rivers. A million and a quarter doUars are 
invested in dredging equipment for re- 
claiming coal from these rivprs. 

The river coal industry is now nearly 
40 years old, but the experts who made the 
survey believe that it will last only 25 or 30 
years longer at the present rate of recovery. 

The coal mines no longer waste such 
tremendous quantities of anthracite as 
they once did. They have installed ex- 
pensive machinery that separates prac- 
tically all of the fine coal from the breaker 
water, and they are either re-working their 
old culm piles, or leasing them to reclaim- 
ing companies. Briquets and processed 
coal products are made from the fine coal 
recovered, or it is sold to public service 
companies. 

But despite the efforts of the coal com- 
panies, 1,150,000 tons of coal are still es- 
caping into the rivers each year, the survey 
men estimate. 

The mines are 100 or more miles above 
Harrisburg, and it is estimated that nearly 
30 years are required for the coal from the 
mines to reach that city. But the long 
time in the water does not injure it in guy 
way, or destroy its heat value. w 


Sanitary Bodies for Street 
Qeaninft Trucks 

^T^HE old unsanitary and unsightly 
* method of reihoving sweepings from 
city streets has been entirely eliminated in 



Dumpiiia refuse into one of the covered refuse trucks With all the cover doors elosed^ the body of the truck 

adopted w the city of San Francisco. Only one of the is tilted up when dumplnd, U heceesery, leaded 

doors is opened, the others serving to retain the dust the truck does not scatter eteude^ dust iticllystreeta 


degree of accuracy, but they are a guess A flourishing coal salvage busineaa in San IVaiidsco by a large fleet ol specially 
which may be accepted, for they are based which neariy 40 companies employing be- designed ttwcto. These trucks am eqnfRp^ 
upon a close observation of the region tween 400 and 500 are engaged> has whm eovdm in these esetloae on i«lm sMb 
traversed by these rivers, and upon daU grown up from tWi cOil, and throe quarters of the eentril tih. Oiie or dfi Of ^ 
compiled showing the amount of coal of a mllUon tons goitii nearly a tnUBon on side mOy he pMNsd « 




In A 

dump^ wititiP tbdlKMly wni th» eov^r idid 
back into plnoo U pr^vmt blowiniC of the 
sweepinga from th« tru<^ io the street. 

The eafo of these new trucks is built 
especUtty low so thet the two men who 
aecompsny it may rapidly move from each 
group of ^use cans to the next. In this 
cab is a special compartment for carrying 
raincoats and hats so that in case of rain 
there need be no delay in the collection of 
refuse 

In certain sections of the city the street 
sweepers place the refuse in square metal 
cans while in others the refuse is left in 
piles in the street so that the street cleaners 
may shovel it directly into the trucks 
Backs on the side of the trucks carry 
special shovels for this purpose. 

By the old open top truck method, only 
four to six yards of refuse could be handled 
daily but by use of the new trucks 15 to 
20 yards are handled daily by each truck. 
Each night the truck body and top are 
thoroughly washed down by hose. 

The special bodies were designed by Mr. 
Peter Owen, Superintendent of the Street 
Cleaning Department of the Department 
of Public Works of San Francisco, who is 
in a position to arrange with other cities 
for the use of his sanitary truck body. 


Ice Aids in Engineering Jobs 

/^NTE wopld hardly expect to find con- 
struction engineers using ice and sun- 
shine to carry on part of their work but in 
at least two instances these agents have 
performed valuable services for the en- 
gineer. Strange as it may seem, they have 
been used successfully to do the work of 
jacks which could not be used due to cer- 
tain limitations. 

In the first case an orange grower of 
California wished to lower a large steel 
tank upon a concrete foundation that had 
been built for it. Since it was to rest di- 
rectly on the concrete no jacks could be 
obtained which would lower it and could 
then be removed. The orange grower had 
an inspiration. He drove to the nearest 
town and surprised his men by returning 
in a short time with several blocks of ice 
all cut the same size and shape. These 
were placed at regular intervals around the 
foundation and the tank lowered on to 
them by meatia of jacks. In a few hours 



It was iitijirmstlciible to attempt to sail this yacht through inland canals 
or to ship it by train; therefore two outboard motors were used to propel it 


slab which formed the floor of a bandstand 
on the municipal pier. The slab was to be 
lowered 18 inches and the engineers’ prob- 
lem was to utilise a six-inch space between 
the floor and the desired level As in the 
first case, screw jacks could not be used 
since they could not be removed after the 
concrete was in {gaoe. The engineers then 
hit upon the idea of using ice and, as 
several negroes armed with long-handled 
mops took care of the water from the melt- 
ing ice, the slab gradually settled into its 
new position. 


Yacht Transported by Outboard 
Motor ftmet 

^T^HE Marparii F-ZV, racing yacht owned 
^ by Lawrence Pisher, well known 
Detroit automobfle body builder, recently 
demonstrated the latest wrinkle in marine 
transportation when she left City Island, 
New York, for Buffalo, via the Erie canal, 
her sole power coming from two outboard 
motors lashed to opposite sides of her after- 
deck 

When Mr Fisher decided to remove 
Margaret F-IV from New York to Detroit, 
he was beset with the problem of transport- 
ing the craft between the two ports The 
hull was too high to ship by rail, too ex- 
pensive to tow, and too awkward to at- 
tempt to sail, particularly through the locks 


each side of this improvised outrigger. 

The masts were cradled on the deck, it 
being Mr Fisher’s intention to rig up the 
craft at Buffalo and sail her up the lakes to 
Detroit, her new home port. 


Do Any SdendstB Deify £v<diutioti? 


A LTHOUGH readers of the SciBNTrFic 
American mainly accept evolution as 
an established principle, many of them must 
have had occasion to discuss this argumen- 
tative subject with persons who reject it. 
Many of the latter group delight in repeat- 
ing the fallacious statement that ’’the 
real scientists do not themselves longer 
believe in evolution.” 

Of those who repeat this absurd state- 
ment the majority are doubtless beyond 
hope of conviction, and time spent dis- 
cussing the subject with therp is a total 
loss Others, however, have sincerely been 
misled into the beiid^that there actually 
is a broad cleavage wtween the scientists 
who accept evolution and those who do 
not. To these our readers may find it 
advantageous to show the statement 
quoted below. 

This statement is official. It proceeds 
from the Executive Committee of the 
Council of the great, all-inclusive American 
Association for the Advancement of 
Science. This association takes in all 



Orent blockt cd too* mwtef' • concrete floor that Likewise, jades could not be used to lower this huge 

ilMMil ahr^ady been cast provided the best method of tank on to the foundation that had been built for It, 

>toemrliig the slab. As the to melto, the slab settled because jacks could not be removed. Ice was used 


tbO isp bed meited sway, leavinf the tank and canals. So he solved his difficulty by branches ot science and includes virtually 

seqilttaly npon its fovmdatioii. having two big tbhbers bolted across her the entire personnel of the professional 

Irlte sax^d ease ax^^S^ of the dfy after overhanf, to across the deck snd scientists of the nation. The statement 

feoed Wift to other toerbfytohter. Then he had follows: 

theMtolbfwtom Stotos fsmtord moton hung on ’’Znoemuch as the attempt has been made 
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Dr. David R. Taylor and his ventilator for the rear windows ol automobiles 


in several states to prohibit in tax-sup- 
ported institutfons the teaching of evolu- 
tion as applied to man, and 

**Sincc it has been asserted that there is 
not a fact in the universe in support of this 
theory, that it is a ‘mere guess’ which lead- 
ing scientists are now abandoning, and that 
even the American Association for the 
Advancement of Science has approved this 
revolt against evolution, and 

Inasmuch as such statements have been 
given wide publicity through the press and 
are misleading public opinion on this sub- 
ject, 

** Therefore, the Executive Committee of 
the Council of the American Association 
for the Advancement of Science adopts the 
present resolution, which is a reaffirmation 
of the resolution adopted by the council of 
the association at the fourth Boston meet- 
ing, December 26, 1922, in order that there 
may be no ground for misunderstanding of 
the attitude of the association, which is one 
of the largest scientific bodies in the world, 
with a membership of more than 18,000 
persons, including the American authori- 
ties in all branches of science The follow- 
ing statements represent the position of the 
council with regard to the theory of evolu- 
tion: 

“(1) The Council of the Association has 
affirmed that so far as the stientific evi- 
dences of the evolution of plants and ani- 
mals and man are concerned, there is no 
ground whatever for the assertion that 
these evidences constitute a ‘mere guess * 
No scientific generaliiiation is more strongly 
supported by thoroughly tested evidences 
than is that of organic evolution. 

“(2) The Council of the Association has 
affirmed that the evidences in favor of the 
evolution of man are sufficient to convince 
every scientist of note in the world, and 
that these evidences are increasing in 
numoer and importance every year 

“(8) The Council of the Association has 
affirmed that the theory of evolution is one 
of the most potent influences for good that 
have thus far entered into human experi- 
ence; it has promoted the progress of 
knowledge; it has fostered unprejudiced 
inquiry, and it has served as an invaluable 
aid in humanity*s search for truth in many 

*‘(4) The Council of the Association is 
convtoced that any legislation attempting 


to limit the teaching of any scientific doc- 
trine so well established and so widely ac- 
cepted by specialists as is the doctrine of 
evolution would be a profound mistake, 
which could not fail to injure and retard 
the advancement of knowledge and of 
human welfare, by denying the freedom of 
teaching and inquiry which is essential to 
all progress,” 


Ventilator for Rear Window of Car 

T he trend of automobile design of re- 
cent years has been toward the closed 
model, there now being in use far more of 
this kind than of open models The prob- 
lem of ventilating closed cars has been 
given a great deal of attention by designers 
due to the fact that cases of death by 
monoxide gas poisoning have occurred be- 
cause of lack of proper ventilation. Be- 
sides this it is a well-known fact that the air 
within a closed car during the winter 
months is usually quite foul and disagree- 
able. 

A dentist of Fort Worth, Texas, Dr. 
David R Taylor, has recently patented one 
of the most practicable rear window 
ventilators that has come to our attention 
for some time. It consists of a metal frame 
which is to be mounted in the rear of auto- 
mobile bodies to take the place of the fixed 


window glass which is ordinarily tis^. In 
this metal frame there are two plates of 
glass, the upper one being supported by a 
metal flange which extends across the top 
and sides and the lower one being sup- 
ported by metal fianges on each side. These 
'two are adjustable very much in the same 
manner as are ordinary windshields. Ad- 
justment is affected by means of a rod 
which is raised or lowered to tilt the glass 
plates outward or to close them. 

Use of this device allows perfect ventila- 
tion of the car during cold weather without 
creating drafts as would be the case should 
the front windshield or the side glasses be 
opened. 


An Aid to Irrigation 

'T'HAT native ingenuity may overcome 
^ many obstacles is exemplified in the 
following letter we received recently from 
a correspondent together with the accom- 
panying drawing. The letter reads: 

“When I visited Uncle Charles last 
summer he had just acquired some addi- 
tional land adjoining his own irrigated 
ranch and found that the general elevation 
was nearly two feet above his present 
ditches. To establish a direct gravity flow 
to the new property would have been a 
costly job. Since water was available only 
two days a week he was not anxious to in- 
stall an expensive pumping plant. In the 
accompanying sketch 1 have shown how 
he used a small motor, outboard type, to 
accomplish his designs. Running the motor 
*for an hour or so on “water da 3 r 8 ” was suf- 
ficient to fill the ditches on the higher level. 
Later when the lower part was flooded by 
spring rains he used the same motor to 
drain.” 


Anti-skid Sand Spreader 
DY means of an ingenious device per- 
fected by Peter J. Owen, Superintindent 
of the San Francisco Street Cleaning De- 
partment, one of the power driven street 
sweeping machines has been converted into 
a sand spreading device. It is used for 
spreading sand over the streets during the 
rainy season and as an ordinary street 
sweeper during the remaining months. 

When this equipment is used as a sand 
spreader, the sand is carried in the box or 
compartment that ordinarily receives the 
sweepings. A chain operating from the 
main drive dnves a shaft extending across 
the front of the sand-carrying box. This 
shaft operates two bevel gears which are 
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connedseif t di|^|>iu$bi« 4aini thfouf^ 
a section 0f^«iiiuid box. AMachodtothe 
Imer end of eech shaft Is a spedaUy de- 
i^gned cone equlnped with vanes* These 
cones have two speeds, spreading sand to a 
width of 10 feet on the street at the low 
speed and to a width of 20 feet at high speed, 
these speeds being controlled by means of 
a lever at the driver’s seat. The sand is 
fed from the sand box to the centrifugal 
cone by means of a gate which is under 
control of the driver. Sand can be fed into 
the revolving cones in various quantities 
BO that the sand can be spread over the 
street to a depth of if necessary or 

it can be so adjusted to spread a thin film. 

By the use ol this sand'^spreading ma- 
chine, the danger of skidding on streets 
made greasy by oil from motor cars has 
been i^uced approximately 95 percent. 
A special effort is made during the dry 
season to remove grease from the various 


nernf inadhlislftlt. If the grease has not 
been oon^^jr'^ l^ved from the pave- 
ment by tUs tmsrlmsnt^ a thin film of sand 
is then simad owr section and 

permitted to refXMlto^ passing motor cars 
wearing it off by Ihe action of the tires. 
During the rl^ seeson, sand is spread 
over greasy sect)^ by the sand spiWder, 
and then later sweyt bp by the same ma- 
chine. It is dMshed that through the use 
of this system thl^Mreeta of San Francisco 
are freer from and grease than the 
streets of almost any other city in the 
United States. 

This sand spres4^ can sand 52 blocks on 
Market Street with two yards of sand. 

Other cities operating street sweepers 
could well profit by San Francisco’s success 
in using the sweepers as sand spreaders as 
the sand-spreading device can be applied 
practically any type of sweeper or vehicle 
able to carry sand* 



The high pressure street flusher 
which works in conjunction with 
the anti-skid sand spreader 


streets. The greasy section of the street is 
first thoroughly fiushed by a flushing ma- 
chine. Then the sanding machine spreads 
a heavy coating of sand over the greasy 
area and the flusher is again sent over the 
section directing a heavy stream of water 
against the coating of sand. The sand that 
is picked up by the water cuts the grease 
from the pavement somewhat in the man- 


A Mule and a Horse: Twins 

^HE New6 BuU^in of the Illinois Com- 
mittee on Public Utility Information 
states that: ’’A mare on a Fulton county, 
Ulinois, farm foaled twin colts this spring, 
one a mule and the other a horse.” No 
details were given. 


Electrical Metal-Pouring Service 

T he louden machinery com- 
pany, of Fairfield, Iowa, recently 
announced an electric pouring device for 
handling the pouring ladles in foundries. 
This unit consiBts of an electrically operated 
carrier which may be suspended from a 
standard monorail or used with a special 
pouring crane. 

As shown in the accompanying photo- 
graph, the electrical equipment of this 
device is overhead just beneath the mono- 
rail track. A telescoping arm hangs down- 
ward to hold the ladle while a workman 
guides it from mold to mold The rigidity 
of this lifting arm permits accurate spotting 
of the ladle over the mold The motor 
which lifts or lowe» it is controlled by a 
switch at the workman’s finger tips. It is 
said to be quite quick to respond, and 
smooth in operation; and will allow the 



m 



While molders are molding, com- 
mon labor can pour metal with 
the aid of this new electrical device 


operator to raise the ladle while pouring 
without interrupting the flow of metal. 
The device is furnished for either alternat- 
ing current or direct current operation. 


10,000 Miles of Locomotives 

TUST 100 years ago — in 1829 — the 
^ locomotive, Stourbridge Lion, under- 
went a test that was so successful 
that the question of whether horse traction 
or steam traction was to be used on rail- 
ways was settled once and for all Accord- 
ing to Railroad Data, American railroads 
have grown twice as fast in the last 25 years 
as they did in the preceding 76 years This 
statement is attributed to R H Aisbton, 
President of the American Railway Asso- 
ciation, in an address before the tenth an- 
nual convention of the Transportation 
Division of that organization. 

He said further: ”And even though rail 
transportation has existed for 100 years, 
it is in only the last 25 years that a real 
science has been made out of it. It took 
76 years, or until 1902, to build a total of 
255,784 miles of track In the 25 years 
following there was built 163,616 miles 
In other words, in the last quarter of a 
century the railroads grew twice as fast as 
they did in the first 75 years This is 
significant, for it shows how you [railroad 
men] have adjusted yourselves to the 
change in< tempo. This adjustment has 
been all ab>ng the line, in plant facilities, 
more meclinksal improvements, Improved 
methods, Imi most essential of all in 
changied mental attitude. All of these 
changes have contributed in the last six 
years to the splendid performance in ren- 
dering a transportation service that, in so 
far as its relationship to demands is con- 
cern^, might be regarded as nearly 100 
percent perfect. There were loaded last 
year on the American railways 51,576,731 
cars of revenue freight, and this stupendous 
trafiflc was handled with a minimum of 
delay ahd with great efficiency. 

’‘fi you took this total of cars that were 
loaded and put them into a solid train and 
(Please igrn fo pag$ 180) 
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Learning to Use Our Wings 

Latest Facts About Airplanes and Airships 

CONDUCTED BY ALEXANDER KLEMIN 

In charge. Darnel Guggenhaim School of Aeronautica, New York City 


How Many Airplanes In 1936? 

I T is always dangerous to prophesy in 
matters of technical progress. Captain 
L. M. Woolson, one of the Packard engi- 
neers associated with the development of 
the aircraft Diesels predicts, however, 
that there will be 1,500,000 airplanes in 
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Based on this chart, made from 
fijtures supplied by the Aeronautics 
Branch of the Department of Com- 
merce, it is estimated that there 
will be 1,500,000 planes in use by 1936 

service by 1936. This prediction is based 
on the appended chart of airplanes in 
service between 1926 and 1929, This 
indicates a doubling of the number of air- 
planes in service every year, and the 
figure of 1,600,000 is arrived at by postu- 
lating the same rate of growth. 


Cowling to Reduce Drag 

'’ I 'HK radial air-cooled engine possesses 
many advantages over the water-cooled 
aircraft engine in that it is lighter, and 
avoids the complication of radiator and 
piping. It is not so advantageous from 
the point of view of vision, and it intro- 
duces quite a large amount of air resist- 
ance or drag. 

Aircraft engineers have long sought 
methods of decreasing the drag of the 
exposed cylinders by using variou.s forms 
of cowling. It is impossible to cowl the 
engine in entirely because it will over- 
heat; cylinders and valve gear must 
always remain exposed The N.A.C A. 
has recently conducted an exhaustive 
research into the problem, mounting 
engines in the front part of the fuselage 
and measuring the drag in the wind 
tunnel with various forms of cowling 
Some most interesting conclusions have 
l)een reached: 

1. The drag of an averaged sized 
cabin fuselage with the nose rounded is 
tripled by placing an uncowled Wright 
J-6 engine on the nose (this is the famous 
Whirlwind which Lindbergh used in his 
transatlantic flight, and which develops 
200 horsepower). 

2. The conventional form of cowling 
in which part of the engine is covered 
over and the cylinders and valve gear are 
left exposed reduces the drag by only a 
negligible gmonnt. 

8. But if a cowling such as that shown 
in our diagram is used, then 60 percent of 



the drag due to the engine disappears. 

The great advantage of this type of 
cowling which covers the entire engine 
is that it separates the cooling air from 
the general flow about the body. The 
reduction in drag is thus easily explained. 
At the same time the central opening 
admits sufficient air to insure proper 
cooling as both the tunnel and the flight 
tests have shown. 

With this cowling the gain in perform- 
ance is quite surprising. For example. 



Diagram of N. A. (1. A. cowling, 
showing that it separates the cool- 
ing air from the general body flow 


a cabin airplane, equipped with a 200 
horsepower engine, will have its speed 
increased from 126 miles per hour to about 
133 miles an hour. Since the airplane is 
already a fairly well-«treamlined body 
such a gain is well worth having. 


Airports and Airways 

AERONAUTICAL books now appear 
with such frequency that we could 
fill the whole of this department with 
reviews. Still, our readers no doubt like to 
keep posted on the ever-increasing litera- 
ture of aviation. 

“Civil Airports and Airways'* by Archi- 
bald Black, (Simmons-Boardman, New 
York) is an excellent treatise on the sub- 
ject, compiled with the collaboration of 19 
specialists. It is extraordinary how com- 
plex the subject is apparently becoming. 
The clearing of the flying field, grass seed- 
ing, oil treatment of soil where no grass is 
growing, the various materials which may 
go into the runways, the buildings required, 
fire protection, lighting - there are in- 
numerable things to be considered. There 
is no doubt that the text is excellent and 


as up-to-date as a book can be in this 
rapidly developing branch of engineering. 

We believe that just as much attention 
should be given to the construction of sea- 
plane bases as to the development of land 
terminals and are glad to see a chapter de- 
voted to this special subject. 

Seaplane base locations should be on 
some river, small lake, or other body of 
water which is free from heavy swells. If 
located on the shore of a sea or a large 
lake, a small bay or other partly protected 
body of water is needed. 

Seaplanes, even of the best modern de- 
sign, require greater lengths for take-off 
than land planes. Hinton, who has writ- 
ten this section of the volume under con- 
sideration, recommends an area 3000 to 
4000 feet long by 1000 to 2000 feet wide, 
provided the greater length is so orientated 
that it lies in the direction of the most fre- 
quent take-off. The operating area must 
be free of high surrounding obstructions. 
A depth of six feet is considered sufficient to 
provide draft for any present day seaplane. 

To facilitate handling of seaplanes be- 
tween hangars, shops, and the water an 
arrangement of aprons, inclined ways, or a 
marine railway is necessary. The launch- 
ing ways should not be inclined more than 
16 degrees. The seaplane ways may be 
constructed of wood, with two or more 
rows of piles driven into the sand, beams 
set on edge on these and securely spiked 
to them. Where the largest types of sea- 
planes are to be handled, it is necessary to 
install a regular marine railway, using 
steel rails in place of the single wood track 
or the launching ways. There is evidently a 
good deal to the design of a seaplane base, 
and those seeking further information will 
certainly read Black’s book with profit. 


The Fifth National Air Tour 

'^HE National Air Tour has been entirely 
reorganized, with new management and 
a new route. The flight this year will start 
from the Ford Airport, Detroit, on October 
5, with the return to Detroit scheduled for 
16 days after. The route will be approxi- 
mately 4400 miles long, and will run from 
Detroit to Toronto, Ottawa and Montreal, 
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Ih cold weather it is necessary that airplane motors be treated with utmost 
care, to avoid trouble. In Canada, snow huts are erected to protect them 


in Cauada; tiian to Portland, Maine; 
Boston, Maasachusettfi; New York, New 
York; Philadelphia, Penns^vania; Balti* 
more, Maryland; Richmond, Virginia; 
Charlotte, North Carolina; Greenville, 
South Carolina; Savannah, Georgia; 
Jacl^nville, Florida; Macon and At^- 
lanta, Georgia; Nashville, Tennessee; 
Louisville, Kentucky; St. Louis and 
Kansas City, Missouri; Des Moines, 
Iowa; St. I^ul, Minnesota; Milwaukee, 
Wisconsin; Moline and Chicago, Illinois; 
and Kalamazoo, Michigan. Cities where 
overnight stops are to be made are asked 
to provide 1000 dollars for gas and oil and 
hotel accommodations for one pilot and 
one mechanic from each entry. All com- 
peting planes must have the approved type 
certificate issued by the Department of 
Commerce. 

An extremely important addition to the 
rules is that no work will be permitted on 
competing planes during the night stops. 
All planes will be placed under guard at 
night to prevent any surreptitious work 
The Air Tour thus promises to be a real 
reliability test. 

For marking of the competitors there is a 
mathematical formula which at first sight 
appears very mysterious. This is; 

Max. D. of C. Useful Load 

X Max. Speed 60 

ss Merit 

One-haif Stick plus Unstick Disp. 

What this means in English is that the 
Merit of the competing plane will be ob- 
tained by multiplying the maximum useful 
load permitted by the Department of 
Commerce certificate by the maximum 
speed developed in any leg of the route, 
multiplied by 60, and then divided by the 
time in seconds required to come to rest 
after landing, plus half the time required 
to make a take-off, multiplied by the dis- 
placement of the engine in cubic inches 

This rule is logical since that plane will be 
the best which will have the greatest useful 
load, the greatest speed, the shortest time 
to take-off, the shortest time to come to 
rest, and the smallest engine. Of course all 
such formulae are arbitrary, but the above 
formula undoubtedly offers a fair basis of 
comparison. 


A Convertible Craft 

/^UR photographs show an interesting 
t 3 rpe of convertible airplane to be 
manufactured in this country under 
Belgian license by the Gates Aircraft 
Corporation. 

The conversion from monoplane to 
biplane or from biplane to monoplane 


takes only two hours. It is apparently 
quite simple to remove or add the lower 
wing and to substitute the appropriate 
wing trussing. 

The two-seater is equipped with a 110 
horsepower Renard engine. As a mono- 
plane it has a gross weight of only 1600 
pounds, a cruising speed of 112 miles per 
hour, and a landing speed which is not 
unreasonable for a skilled pilot. 

For primary training, or for use in 
urban areas where the airport is re- 
stricted in size, the addition of the lower 
wing gives so low a wing loading that a 
landing speed of 27 miles per hour is 
claimed, with a high speed of well over 
100 miles per hour. 

Just as the convertible automobile 
serves a very useful purpose, it is not 
Impossible that the private or even the 
commercial operator may find such a 
convertible airplane of real practical 
service. 


Eskimo Motor-Warming Sheds 

TN starting an engine in cold weather, 
^ quite a number of precautions have to 
be observed. It may be necessary to 
adopt some method of heating the air 
entering the carburetor to prevent the 
formation of ice at the chokes. The 
Wright company provides special air- 
heaters for this purpose. In very cold 
weather it is sometimes necessary to 
preheat the oil before starting and it is 
good practice to drain the oil from the 
tanks as soon as the day’s operations are 
concluded and before the oil has had 
time to cool off. If left over night, the 
oil may become so viscous that it will 
take a long time to drain off. Some 
authorities recommend lagging on the 


external oil pipe lines, the lagging con 
sisting of a layer of asbestos cord, shel 
lacked and wrapped with friction tapi 
to hold it in place. 

Priming the engine has to be mon 
energetic in cold weather than unde; 
normal temperature. If all these pre 
cautions are necessary in our climate, w< 
can imagine what the difficulties are ii 
the bleak Canadian northwest. Canada’] 
flyiug gold-hunters have had to resort t< 
special shelters of snow around their en 
gines The accompanying photograpl 
shows native ice masons building f 
shelter around two Fairchild cabin mono* 
planes used by these hardy explorers. 


Organization of Private Flying Clubs 

T he Aeronautic Review announces tha1 
after a year’s study by a special com 
mittee, the N A A. has developed a privat< 
flying club plan. A grant of 12,000 dollan 
by the Daniel Guggenheim Fund for th< 
Promotion of Aeronautics will make thii 
plan immediately effective as it will permii 
the employment of a secretary giving al 
his time to the project. 

Here is the procedure recommended bj 
E. P. Warner, chairman of the Privati 
Flying Club Committee: 

1. Get together a congenial group o; 
pilots and would-be pilots, not less than 1( 
and preferably not more than 30 in num 
ber, who can afford among themselves th< 
price of a suitable airplane, with a smal 
reserve for contingencies. 

2. Decide what type of plane you prefei 
to buy. It must be a type having ar 
approved certificate from the Department 
of Commerce, and will have to have thi 
approval also of the insurance under- 
writers. 









8. D^dde on the field from which to 
carry on operations. It is recommended 
that the operations of private flying clubs 
should not be based on large metropolitan 
airports where transport and commercial 
flying are actively carried on, but on more 
secluded fields used primarily for instruc- 
tion and private flying. 

4. Make tentative arrangements for 
hangar accommodations. 

6. Decide whether there is to be a pro- 
fessional operation manager or whether the 
officers of the club will direct operations 
themselves If it is expected that a large 
amount of instruction to student members 
will be given, there should, in general, be a 
professional instructor This has been the 
practice of the British and Canadian 
clubs. 

6. Write to the Private Flying Club 
Committee, N A A , and appb fur a 
charter A charter will be granted upon 
approval of the plans and will i>e issued to- 
gether with an insurance policy on the 
club’s operations 

From the financial angle, insurance is an 
important feature Apparently if there are 
JO members, and a plane worth 5000 dollars 
is bought, each member will have to pay 
126 dollars for insurance, to cover fire, 
lightning, crash damag<‘, public liability 
up to 20,000 dollars for one person, et 
cetera. This item of insurance looks rather 
large No doubt it will be reduced as time 
goes on. 

The following are the recommendations 
for the financial organization of the club: 

The total sum to be collected from the 
charter members of the chapter for the 
purchase of planes should be equal to the 
cost of equipment to be bought, plus a 25 
percent reserve, plus 200 dollars for general 
operating expenses. A typical sport plane 
costing 4000 dollars would thus require an 
initial fund of 6000 dollars The member- 
ship dues should be 16 dollars for flying 
members and 25 dollars for non-flying 
members 

The committee further recommends that 
there should be a basic charge of 10 dollars 
per hour for the use of the club’s airplanes 
by flying members on local flights. The 
rate of 10 dollars per hour is based roughly 


on the following distribution: 

Gas and oil $ 2.25 

Hangar accommodations 
(based on 300 flying hours 
per year) . .1.86 

Mechanical service (inspec- 
tions and handling machine) 1.00 

Engine overhauls and minor 
repairs 1.00 

Minor repairs to airplane not 
covered by insurance 1.60 

Depreciation reserve (to allow 
for purchase of new plane 

after 1 500 hours) 2.70 

Miscellaneous .20 


Total $10.00 


There is no doubt that the plan is the 
result of exceedingly careful study and that 
the recommendations are very reliable. 
Flying clubs have been entirely successful 
in England; with such wise guidance, they 
should be equally successful in the United 
States. 


The Ideal Streamline 

PROFESSOR B. MELVILL JONES 
* has recently read a paper before the 
Royal Aeronautical Society on the 
^Streamline Airplane"' which has attract- 
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ed much attention. He begins his pa^r 
with the following striking remarks: 
-‘Ever since I first began to study aero- 
nautics I have been annoyed by the vast 
gap which has existed between the power 
actually expended on mechanical flight 
and the power ultimately necessary for 
flight in a correctly shaped airplane. 
Every year, during my summer holiday, 
this annoyance is aggravated by con- 
templating the effortless flight of the sea 
birds and the correlated phenomenon of 
the beauty and grace of their forms." 

Roughly speaking there cannot be lift 
on a wing without drag, because at the 
ends of the wing the pressure diiTerence 
between the upper and lower surface of 
the wing causes an end flow and loss of 
energy in the form of tip vortices. The 
lecturer assumes that these tip vortices 
cannot be eliminated. Neither can the 
skin friction of the wings be eliminated. 
No matter how smooth a .surface may be 
there is always bound to be skin friction. 

Wind tunnel experiments, however, 
show that a perfectly streamline body has 
little more drag than would be accounted 
for by the skin friction on the surface. 
Suppose, then, that we can build an 
airplane which is perfectly streamline. 
The only resistances to be overcome 
would be the tip vortex drag and the skin 
friction. 

With such ideally streamlined air- 
planes, large machines could fly at their 
present speeds for one third the power, 
or alternatively travel some 60 miles an 
hour faster for the same power. Cer- 
tainly these are results worth attaining. 

As design progresses, all external ob- 
structions will disappear The airplane 
will be as well streamlined as the bottom 
of a racing yacht, or the externals of an 
albatross 


An Unusual Photograph 

^UR photograph of the De Haviland 66, 
is, we believe, a most unusual one. It 
shows the craft aloft and flying apparently 
level, with only two of three engines 
functioning. The right-hand propeller is 
quite evidently out of commission. There 
is no doubt that the multi-engined power 
plant offers a real increase in safety. 

In the development of its air transport 
system, Great Britain has a great incen- 
tive — far flung colonies and dominions 


which esn be connected by air and wUdh 
pro^de airways where no competitton need 
be feared. The De Haviland 66 Is to be 
used, for example, on the Cairo-India leg 
of the Imperial Air Route from London to 
Australia. 

It is interesting to study the De Havil- 
and machine as an example Of British 
practice. With English conservatism, the 
designer keeps to the biplane type of con- 
struction, with a moderately thin wing 
and a two bay truss on each side of the 
fuselage. To American observers, such 
design is none too clean aerodynamically. 
There are quite a number of projecting 
struts and wires in the tail groups, for ex- 
ample, with its biplane horizontal surfaces, 
and three fins and rudders. The whole tail 
unit is hinged about the front spar of the 
lower stabilizer for trimming purposes. 
An innovation which is being used in 
American practice where a biplane tail is 
employed, is to trim by movement of one 
horizontal surface only. 

The fuselage is composed of steel tubes, 
in straight lengths, with mechanical joints 
and swaged rod bracing. This again is in 
contrast to American practice, where 
welding is allowed by Governmental au- 
thorities, and all mechanical joints as well 
as wires and fittings are eliminated, giving 
greater simplicity, and more permanent 
alignment of the fuselage. 

It is surprising to learn that in a machine 
as large as this a rubber compre.ssion sys- 
tem is still employed. In American prac- 
tice, the oleo shock absorber system is well 
nigh universal and provides better shock 
absorbing qualities and less danger of re- 
bound in faulty landings. 

The De Haviland 66 is nevertheless a 
rugged and entirely serviceable plane, 
which with its three 450 horsepower Jupiter 
engines attains a speed of ISO miles per 
hour. The main fuel tanks are carried in 
the top center section, the wing being 
thickened to accomodate the large tanks 
Apart from the fuel tanks, each engine is 
arranged as a separate unit, complete with 
its own oil tank, oil tank cooler, and in- 
struments. There is accommodation for 
two pilots seated in the nose and fourteen 
passengers, although the cabin can be 
arranged for seven passengers and mail 
and freight. In the hot countries where 
the plane flies, particular attention has to 
be paid to ventilation. The open funnel 
shown in the photograph is evidently an 
air-scoop. 



A De Haviland 66 flying with one motor stopf^ed. Note ventilator for egbin 
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*llie Month in Medical Science 

Progress in the Medical and Surgical Fields 

By MORRIS FISHBEIN, M. D. 

Bditot pf the Journal of the AtnsrlOftn Medical Association mfid of Hsrceia 


The Danft^ Fxt>m X-Ray Films 

T he Cleveland disaster due to the burn- 
ing of X-ray hltas, with the subse- 
quent development of a highly poisonous 
gas, has aroused the interest of the world. 
When the llrst newspaper reports of the 
Cleveland catastrophe were issued, the 
toxic effects were attributed to what were 
described as heavy brown fumes of bro- 
mine gas and to various other toxic gases. 
To chemists familiar with the decomposi- 
tion of nitrocellulose, it seemed certain that 
the brown fumes were those of nitrogen 
tetroxide. 

The inflammable type of film is prepared 
from nitrocellulose, or nitrated cellulose, 
as it is frequently called; the substance is 
one quite familiar to those who have 
studied explosives and the effects of their 
gaseous by-products. When the product 
is subjected to combustion — or “explo- 
sion'* — there are produced, among other 
substances, carbon monoxide and nitric 
oxide (NO). Nitric oxide, even in air, 
quickly takes on oxygen, forming nitrogen 
dioxide (NO 2 ) or its polymer, nitrogen 
tetroxide (N 2 O 4 ) — the form in which it 
exists depending on the temperature. All 
students in first year chemistry recall the 
preparation of this dark brown substance, 
dense, but not nearly so heavy as bromine 
gas. 

The nitrogen tetroxide, as well as any 
unoxidized nitric oxide^^\ readily reacts on 
the lungs and with the hemoglobin of the 
blood. Deaths from inhalation of so-called 
nitrous fumes have been reported many 
times. In one case, a carboy of nitric acid 
to which contaminants had been added 
accidentally exploded, yielding brown 
fumes of oxides of nitrogen. Firemen and 
polioement rushed in only to succumb, 
some almost immediately, others hours 
later, to the effects of the toxic nitrogen 
tetroxide. Of a similar nature were the 
experiences during the World War of some 
of the observers of the effects after explo- 
sions of nitrocellulose. 

Films do contain salts of silver, particu- 
larly sffver bromide, but the amount of 
bromide present, particlarly in developed 
films* is relatively small ; even so, it seems 
unlikwly that the conditions would be such 
that stable silver bromide could be 
broken up sufficiently to yield bromine gas 
in anywhere near the toxic quantities re- 
ported. Films ate alsq produced by vari- 
ous combinations of oi^nio substances; 
synthetic camphor is used in making some 
types. It will be recalled that the reports 
of the Cleveland disaster emphaslaed the 
fact lhat the odor of eamphot was present 
during the terrible calamity. 

Tp turn up, it ie apparent that in the 
complexity of fumes which may be given 
off during' ignition of a large collection of 
bo|U:4d and new films there is a possibility 
of Ihp prisrimoe of the toxic carbon monox- 
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ide and nitrogen tetroxide as well as of 
other toxic or irritating substances. It 
appears unlikely that bromine could de- 
velop in amounts sufficient to be of im- 
portance. 

There are two general classifications of 
films-- inflammable and non-inflammable. 
The non-inflammable — a “safety” film'— 
does not contain the nitrated group; hence 
it is slow burning and the hazard of com- 
bustion is minimized. The chief disad- 
vantages of the non-inflammable over the 
inflammable film are stated to be the in- 
creased cost of the former and the tendency 
to roll and curl. The fire hazard of storing 


In the vicinity were being contaminated 
with the fish tapeworm and that an in- 
creasing number of cases might be ex- 
pected among Americans in the vicinity. 
Innumerable cases have now been col- 
lected by many investigators. It is in- 
teresting to know that the early cases 
were found among people who had come 
from Finland and other Scandinavian 
countries and that one out of every five 
persons in Finland is a subject of the dis- 
ease. 

Dr. Moses Barron has recently called at- 
tention to numerous cases seen in Minne- 
sota. Whereas the cases seen from 1911 
to 1919 were primarily among Finns, 
Swedes, and Americans, the majority of 
cases seen since that date have been among 
Jewish people, primarily women. Doctor 
Barron *s explanation is that the infesta- 
tion of the women is due to their tendency 
to taste the raw fish while they are pre- 
paring the dish commonly called ”gefUllte 
fish.*' This dish consists of minced raw 
fish carefully seasoned before boiling. In 
order to make sure of the proper seasoning, 
the housewife tastes the minced raw fish 
repeatedly before it is finally cooked Dur- 
ing this tasting process she becomes in- 
fested with the eggs of the tapeworm. 

When the condition occurs in children, 
it is apparently due to the fact that the 
child comes into the kitchen and is given 
B taste of the raw fish 

The prevention of the condition is clear. 
It involves cleaning up the water in which 
the fish are infested and urging thorough 
cooking of fish before eating 



Above: Differential characteristics 
of the heads of the three principal 
types of tapeworm Infesting man. 
(From French’s Index of Differ- 
ential Diagnosis, ed. 3, 1920, p. 519.) 
Beftnv: Differential characteristics 
of the adult segments. Note the 
rosette shaped uterus of the fish 
tapeworm C; the few, coarse, 
branches in the uterus of the pork 
tapeworm B; and the many fine 
lateral branches of the uterus of 
the beef tapeworm, A. (From 
Barker’s Clinical Diagnosis of 
Internal Diseases, 2:438; 1919.) 


Koentgen-ray flliufl* particularly the in- 
fiammabia type^ has been recognized for 
some time. In faet, gll hospitals provide 
special rooms and special apparatus for 
storing, although the conditions vary from 
hazardous to i^e. There is need for con- 
stant vigilance. 


Fish Tapeworm Infestation 

P REVIOUS to 1S06, Infestation of pep« 
s<ms in th^ United States with the fish 
tapewbnn wm eaeeedi&gly rare. About 
that Wsflhih of the University of 
filidh%iii pdtftdd oat that the waters bf 
the Qm^t ligkes SNI of the smaller lakes 


Constitution and Reproduction 

great trend of modern medicine is 
^ toward a study of the individual hu- 
man being as a whole, taking into account 
heredity, constitution, and environment, 
rather than the diseased state of any 
individual organ. One of the most im- 
portant aspects of this investigation of 
mankind has to do with the power of re- 
production. 

In a significant consideration, Dr, 
Samuel R. Meaker of the Boston University 
School of Medicine found that failure to 
reproduce was in most instances due to 
many cauais rather than to a single cause; 
that in theimtf^jority of cases constitutional 
factors depressing the fertility of one or 
l)Oth partners were operative. It is signifi- 
cant that tne incidence of constitutional 
faults is greater in the male than in the 
female. Hence a study of the failure to 
reproduce involves not only a careful in- 
vestigation of the physical capacity of the 
sex organs, but also a very complete study 
of the constitutional states of both the 
husband and wife 

In many instances bad functions of the 
glands, and insufficient diet, particularly 
with relation to the vitamins may be found 
to be responsible in some part for the fail- 
ure to reproduce. 
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An X-ray photograph ol the foot 
bones of an infant one week old 


Shoes for the Baby 

A SUBJECT of perennial interest to 
mothers and to orthopedic surgeons 
is the selection of the first shoes for the 
infant and the gradual change of the shoes 
as the foot develops. During the last great 



A **paper bag*’ shoe such as this 
one should be worn by an infant 
who is just starting to learn to walk 


war, innumerable men were rejected for 
service because of flat-feet. Nowadays 
it is recognized that flat-feet not infre- 
quently function fairly satisfactorily. How- 
ever, there is much advantage in having 
good feet capable of marching 16 miles a 
day without strain and feet that present 
what is recognized as a suitable appearance. 



The X ray shows clearly how the 
parts of the foot in a properly 
fitted shoe are free and uncramped 


In a consideration of the subject, Dr. 
John D. Adams points out that far too 
often shoes are selected frcrni the point of 
view of vanity rather than of service. He 
insists that the. flint shola of the infant 


should be like a paper bag with just enough 
shape to make it possible to call it a shoe. 
The material should be soft white kid with 
a flexible unresisting sole and with a draw 
string of tape at the top 
Between the ages of two and flve, the 
shoes must be somewhat more substantial. 
At this age the shoe should be sufliciently 
broad to allow the toes to assume a natural, 
uncompressed weight-bearing position, at 



Effect of shoes that are too short, 
showing the beginning of flexion 
deformity and future trouble 


least one half inch longer than the weight- 
bearing foot. It should have a well shaped 
heel, sufficient depth from the vamp in the 
middle of the foot to the middle of the sole, 
and a broad flexible sole with a straight 
outside. 

Up to the age of three and one half years, 
the shoes should not have a heel any 
thicker than the sole, and from three and 
one half to five years, the heel should be 



An interesting relic of 100 years 
ago. A child’s shoe from that time 



Two different types of children’s 
shoes made witn moccasin toes 


twice as thick as the sole. In the accom- 
panying illustrations the important points 
here emphasized are well brought out. 


Backache in Golf and in Polo 

TN a brief consideration of backache oc- 
curring particularly to players of golf 
and polo, Dr. Horace Gray points out that 
this results not so much from play as from 
excessive and wrong golf practice. In 
three cases which he investigated, the ages 
ranged from 86 to 45 years, the side in- 
volved being the left, all of the patients 
being right-handed. The cause was 
limited definitely to the use of the irons, 
particularly the mashie and the niblick, in 
which there is a brisk snappy twist of the 
trunk as the ball is struck. When this 
stroke was repeated frequently, the result 
was a pain in the back. Dr Gray insists 
that people subject to low back strain 
should be warned particularly against too 
much practice with the short distance 
clubs 



Setersd rhwi ol ^ MmI c]ilkl% shoo 
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From dance hall floors 
to railway coach ceilings 
. • this grainless wood board 

Beauty, such as ponded ceilings need, is usually required to sell a product. Dura- 
bility, that a fioor must have, is necessary to keep it sold. Manufacturers who 
adopt Masonite Presdwood find that it gives their products both durability and 
beauty. Samples for testing will be gladly supplied. 


In a Denver dancing academy 
the tap-tap-a-tap of metal tipped 
clogs resounds from a floor of 
Masonite Presdwood. At Pull- 
man, Illinois, ceilings of Presd- 
wood are applied to railway 
coaches. And in scores of widely 
varying industries, hundreds of products are be- 
ing made better and at lower cost because of this 
grainless wood. 

Many of these Presdwood products require the 
strength and durability that are indicated in the 
service rendered at Denver. Used eight hours a 
day at the Fred Merritt School of Tap Dancing, 
the Presdwood floor showed no signs of wear, 
even after weeks and weeks of usage. Other 
Presdwood products may require smoothness and 
ease of finishing — there, again, Presdwood is 
ideal, as evidenced by its use for paneling . . . 
not only in ceilings of railway coaches but in 
fine homes and buildings as well. 

Is easily cut 

Beauty and lasting qualities are but a paJt of 
advantages of Masonite Presdwood. It is mois- 
ture resisting and almost immune from warping, 
shrinking and buckling. It is extremely easy 


to work with. It can be sawed, 
punched, planed, milled or 
sanded. It is liked by shop fore- 
men, experienced with mate- 
rials of all kinds, and is just as 
welcome in homes where handy 
men put up shelving or build a 
radio cabinet. Wherever it is used it never harms 
fine tools, for it contains no artificial binder. 

Has wide range of uses 

The uses of Presdwood are many and varied. 
They range from bedroom screens to toys, from 
motor truck bodies to hydroplane hulls, from 
bread boxes to loud speaker tension boards, from 
out-door signs to kitchen cabinets, from office par- 
titions to billiard tables, from clothes hampers to 
breakfast nooks. 

Fully eighty of Presdwood’s many uses, in in- 
dustry and the home, are listed in the Presdwood 
booklet which is gladly sent to those who appre- 
ciate the beauties of fine materials or who wish 
to effect manufacturing economies with this work- 
able grainless wood. 

MASONITE CORPORATION 

Dept* 740, 111 W* 4r tfshington Street 
Cbicagici, lilinois 




rOR RAILWAY 
COACH CBILINO 
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Chemistry in Industry 

Advances Made in Industrial and Experimental Chemistry 


What Is Petroleum? 

W HAT is the chemical composition of 
petroleum? The answer is similar 
to that for the question “how long is a 
string?” Chemists say that petroleum is a 
complex mixture of various hydrocarbons, 
and readily identify a number of these 
compounds, composed of different com- 
binations of carbon and hydrogen. In the 
commercial distillation of petroleum, the 
oil is broken up into five fractions known 
as naphtha, kerosene, gas oil, wax dis- 
tillate, and bottoms. Each of these frac- 
tions may be further subdivided by ad- 
ditional refining, a great variety of well 
known and indispensable products result- 
ing. 

An examination, however, of the litera- 
ture on the composition of petroleum dis- 
closes the reported existence of a large 
number of different hydrocarbons to which 
formulae and values of physical properties 
have been assigned. A study of the evi- 
dence presented in identification of these 
“compounds,” however, impresses one 
chiefly because of its inade(iuacy. “In 
fact,” says Edward W. Washburn, of the 
United States Bureau of Standards, “with 
the exception of some of the lower boiling 
constituents, most of the compounds whose 
existence has been reported must be classed 
as purely fletitious in the light of the evi- 
dence at present available.” 

The United States Bureau of Standards 
is now conducting experiments to de- 
termine just how the atoms of hydrogen 
and carbon are hooked together in the 
various fractions of petroleum. The task 
presents many difficulties, for the atoms 
are prone to rearrange themselves on slight 
provocation so that the products driven off 
by the usual distillation method may have 
b^n present originally or may have been 
formed during the distillation — one never 
knows. Accordingly, it has been necessary 
to develop the special still shown in the 
illustration. The asbestos-covered pot in 
the center, surmounted by the tail rec- 
tifying column, contains the petroleum 
fraction to be tested. The temperature of 
the oil in this still pot is kept constant 
and low enough to avoid cracking, while 
distillation is compelled to proceed by 
passing a fine stream of hot carbon dioxide 
bubbles through the oil. The distillates 
are conducted through the rectifying column 
and thenc^e through a series of condensers 
kept at progressively lower temperatures 
down to -80 degrees, Centigrade. 

With the aid of this apparatus the Bureau 
hopes to be able to answer with scientific 
precision the question; “What is petro- 
leum?” 


Sulfur in Air Attacks Drying “Wash” 

I F you would have your cotton goods 
last longer, do not leave the wash 
hanging on the line over night. This is 
not a warning against light-fingered hoboes 
who might take a fancy to a shirt hanging 
“all by itself in the moonlight” but against 
an odd nuisance that is known to laundry 
men as “winter damage/’ In tests now 


being conducted by J. J. Wilkie of the 
United States Bureau of Standards it was 
found that during typical “winter damage” 
weather, overcast days in the winter time, 
wet towels took up sulfur dioxide when 
exposed in ordinary city air in Washing- 
ton, D. C., and l>ecame acid in reaction. 
This did not occur on clear, dry days, but 
often did occur when the towels were hung 
out overnight. 

The fact that the damage is found only 
in wet wash, which is returned to the cus- 
tomer to be dried and ironed, led to a 
(•omparison of the effect of home finishing 
with laundry finishing. It was found that 
the breaking strength of towels which were 
repeatedly washed, dried outdoors, and 
ironed by hand decreased faster than the 
breaking strength of similar towels washed 
at the same time and finished in the laundry. 

This deterioration may be attributable 
in part, at least, to atmospheric sulfur 
dioxide This was shown by exposing damp 
towels to air containing one part per mil- 
lion of sulfur dioxide, ironing, moistening 
the towels and repeating the treatment. 
Towels processed in this way decreased in 
strength at about the same rate as towels 
which were washed in the laundry, hung 
outdoors, and dried. Towels containing 
small amounts of iron deteriorated much 
faster than towels containing no iron. 
Very small amounts of chlorates, or of 
soap mixed with sodium hypochlorite, such 
as might remain in the goods from the 
laundry, also promoted deterioration of 
towels when exposed to air containing 
sulfur dioxide. Sulfur dioxide in cloth is 
readily oxidized to sulfuric acid, which is 
injurious, especially when heated, as when 
the cloth is ironed. 


Chemical Belt Dressing 
Eliminates Static 

jr\ISCHARGES of static electricity, built 
^ up by moving belts, occasionally re- 
sult in disaster when the discharge takes 
place in the presence of inflammable vapors 
or gas. P. W. Edwards and J. O. Reed, of 
the Bureau of Chemistry and Soils, U. S. 
Department of Agriculture, have recently 
developed non-static belt dressings which 
eliminate this threat of static electricity. 

The requirements for a non-static belt 
dressing are as follows: (1) It must have 
sufficient electrical conductivity to remove 
or neutralize static electrical charges as 
rapidly as they are formed; (2) it should 
be of such a nature that it can be easily 
applied; (3) it should resist wear; (4) it 
should not decrease the coefficient of 
friction of the belt on the pulley; and (6) 
it .should not be injurious to the belt. 

A good rubber belt dressing can be pre- 
pared by mixing 18 parts of lamp black 
with 82 parts of good spar varnish. A 
smaller quantity of lamp black may prevent 
most of the cracking which develops after 
the above dressing is used for several 
months. The dressing must be allowed 
to dry on the belt before the belt is used. 
A non-inflammable thinner for the varnish 
can be prepared by mixing equal volumes 
of carbon tetrachloride and varnish makers’ 
and painters’ naphtha. 

A non-static leather belt dressing which 
has considerable merit consists of 1 00 
cubic centimeters of liijuid fish glue, 80 
cubic centimeters of glycerine, 100 cubic 
centimeters of sulfonated castor oil, 170 
cubic centimeters of water, 82 grams of 
lamp black, and 20 cubic centimeters of 



An improved rectifying still at the Bureau of Standards laboratories in 
Washington lor determining the exact composition of petroleumdistlliates. 
Carbon dloidde from the tanks at the right is bubbled through the oil to 
promote dlstitlation. Between the tanM and the asbestoS-covered stlt}, 
to which the rectifying column is attached, ts a series of rheostats for con- 
trolling the electric plates used to study the composition at various heats 
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A. literal rop fra a bucket” 



between any good gasoline and 
Ethyl Gasoline? In one sense 
very little. Ethyl is good gasoline 
with just a little Ethyl fluid- 
less than a teaspoonful to a 
gallon — mixed with it. 

* The great difference between 
the two lies in the performance 
d»cy gtt but of an automobile 
eit^ne. So effective is that small 
amount of Ethyl fluid that it 


eliminates the'Tcnock” from your 
engine a^d puts to work, that 
power wEich is wasted with 
ordinary j^asoline. 

Ethyliluid was developed by 
autombtl'^ science to eliminate 
the and power loss 

which occur when ordinary 
gai^line ia compressed beyond a 
certain point. 


aTHYL GMtJ-INE 


A high compression engine 
needs fuel of Ethyl’s anti-knock 
(^ality if it is to do its best. And 
Eth d gets out of engines of 
average compression additional 
power impossible to obtain with 
ordinary gasoline. 

Start riding with Ethyl 
today. See the difference it makes. 

Ethyl Gasoline Corporation, 
25 Broadway, New York City; 
56 Church Street, Toronto, Can.; 
36 Queen Anne’s Gate, London, 
England. 
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At the top of the illustration is 
shown a machine for cutting a 
strip of fireclay brick into small 
blocks. Below: After sizing, the 
bricks are placed on trucks which 
roll into the drying kilns, warmed 
by means of waste heat from the 
kilns in which the refractory 
bricks are “burned” scientifically 

two percent ammonium hydroxide These 
proportions may not be the best for all 
conditions In some cases better results 
will probably be obtained by increasing 
the quantities of fish glue and glycerine 
It may be easily applied with a brush while 
the belt is moving It is not necessary for 
this dressing to dry before running the belt 
If the belt has not been properly main- 
tained this drc ssing will c ause it to stretch 

Chemistry Contributes 
to Better Bricks 

ancient proverb to the effect that 
you can't make bricks without straw 
has been succeeded by modern recognition 
of the fact that you can’t make good bricks 
without chemistry and scientific precision. 
If you require bricks merely to throw at 
somebody you need not be fussy about the 
specifications, but if you happen to be 
building a boiler setting or a furnace wall 
you will do well to select a refractory brick 
which is the product of careful scientific 
manufacture and technical control. 

Recent innovations in the manufacture of 
refractory brick are described by L. J. 
TrosteU Chief Chemist of General Refrac- 



Furnaces In which refractory bricks 
are tested to determine their 
ability to support the usual load 

tories Company in Chemical and Metal- 
lurgical engineering. Instead of being 
limited to fireclay brick, says Mr. Trostel, 
the user of refractories now has the ad- 
ditional choice of magnesite, dolomite, 
chromite, silica, diaspore, mullite, kaolin, 
silicon carbide, zircon, and corundum. It is 
further significant that the actual tonnage 
of refractories now produced in the United 
States is not greatly in excess of what it 
was in 1920 — in spite of the rapid growth 
of the consuming industries and increas- 
ingly severe service conditions. The 
answer, of course, is that the quality of re- 
fractories has been so improved that they 
will withstand the higher temperatures and 
faster production schedules of modem in- 
dustry. 

Several advances in the processing of 
refractories have distinctly improved 


Top: After the bricks have been cut 
into blocks they are transported by 
an automatic conveyor to this 
patented sizing machine, which 
insures refractories of uniform 
size and shape. Below: Kilns in a 
modern plant, where refractory 
bricks are fired with carefully con- 
trolled temperature and humidity 

quality of the product Originally, re- 
fractories were hand-molded, dried, and 
burned under rule-of-thumb control. Then, 
as in other branches of the ceramic art, suc- 
cessful production was entirely dependent 
upon the personal skill and judgment of a 
few men in the plant. With the introduc- 
tion of other types of refractories and 
methods of manufacture, there came a new 
type of thinking that helped to change the 
industry from a craft and place it on a 
scientific basis. 

The trend continues, for research now in 
progress has revealed further possibilities of 
improvement in the drying and burning of 
silica, magnesite, and chrome brick, of cast- 
ing refractories of definite composition and 
structure from the fluid melt of an electric 
furnace, and finally, of scientifically build- 
ing up a brick of accurately sized particles 
in order to furnish a product of maximum 
denstity and minimum voids. New ma* 
terials of high refractoriness, which have 
been hitherto unused because they lacked 
volume stability at high temperature and 
under load, have been successfully modifie4 
to meet industrial conditions. Other de- 
sirable effects have been attained by 
ing In atmospheres ol definite compositkeb 
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WHAT MAKES THE PICTURE TALK? 


Itbur enjoyment of a Sound Picture depends largely on the quality of apparatus used. It pays 
to go to theatres equipped hy the makers of ^our telephone — the Western Electric Company 





HEN you go to hear 
a Sound Picture you 
wish to be certain that the 
voices will be clear and 
natural; that the musical 
accompaniment and the 
sound effects coming from 
the saeen will be thor- 
oughly pleasing. 

Near you is probably 
at least one theatre which 
assures just that, because 
it is equipped with the 
Western Electric Sound 
System. This apparatus, made by the mak- 
ers of your telephone, is installed and in* 
spected by engineers trained in this new art. 

The reliable quality of this Sound System 
has been recognized by over 2,000 theatre 
exhibitors — exhibitors who have a habit 
of considering their patrons’ satisfaction 
and who ther^pre believe that it is wordi 


a little extra investment 
to secure equipment of 
proved results. 

In seleaing Western 
Electric these exhibitors 
knew that the correct 
transmission and repro- 
duaion of sound is an 
extremely difficult prob- 
lem, as is evidenced by 
the wide differences in 
quality between various 
radios and phonographs. 
They knew that it was 
Western Elearic's experience with this 
very problem which, after years of unsuc- 
cessful effort by others, finally made Sound 
Pictures possible. 

This same organization which brought 
the telephone to its present excellence will 
likewise constantly seek to improve Sound 
Picture apparatus still further. 


To Theatre 
Exhibitors 

People know good Sound re- 
pi^uctioa when they hear it. 
They are quick to appreciate 
the high quality assured by 
W estern Electric equipment If 
your theatre ii thus equipped 
you will render a service by 
displaying that fact in your 
adverusing and in lobby and 
outside For addition- 

al information address Elec- 
trical Research Products. Inc , 
50 Church Street, New York. 






Tifitf smitivi Sound 
PUutn micropbont 
{Ci^dosignid forstu^ 
dkt ftmding* A d$^ 
Piiopmont #/ the 
brpudemtine 
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SYSTEM 


Tbt loud -speaking 
bom (Q, a marked 
improvement jor 
Sound PiLture pur- 
poses over the cone 
loudspeaker {B) Itts 
a direct descendant of 
the familiar telephone 
receiver (A), and ts 
made unth the same 
care. 
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Paint and varnish testing laboratory at the Experimental Station of E. I. 
du Pont de Nemours and Company at Wilmington, Delaware. The drying- 
time meter, shown at the extreme right, has three cones dejpositing spiral 
trails of sand on drying films of paint. Other apparatus shown includes 
hardness testers, a film thickness gage, surface tension apparatus, print 
tester, an instrument for measuring gloss and a device for making paint films 


Unique Instruments Test 
Properties of Paint 

PSYCHOLOGISTS may be able to ex- 
^ plain why the familiar sign “Wet 
Paint” creates an irresistible impulse in 
passers-by to touch it with doubting 
finger-tips. The paint chemist, however, 
is not satisfied to judge degree of dryness 
by such a simple procedure, and has de- 
vised ingenious instruments for determin- 
ing with scientific accuracy just how long it 
takes a paint film to pass through pro- 
gressive stages of dryness. One of these 
drying time meters is shown in an accom- 
panying illustration. It consists of a ro- 
tating disk, like a glass phonograph record, 
on which is laid a coat of fresh paint. A 
small cone, suspended over the disk and 
moved slowly horizontally while the disk 
rotates, drips a special trail of fine sand on 
the paint film. After the paint is dry, the 
disk is tapped sharply on the back, the 
loose sand flys off and reveals the exact 
point at which the paint became too dry 
to make the grains adhere. 

Drying time is only one of the properties 
of paint that must be controlled and studied 
in the chemists’ quest for better protec- 
tive coverings. Hardness of the dry film is 
equally important, and apparatus for test- 
ing this property is also shown in the photo- 
graph, taken in the Experimental Station 
of E. I, du Pont de Nemours and Company, 
Wilmington, Delaware One of the first 
investigations made with a quantitative 
hardness tester revealed the fact that two 
out of four products tested actually became 
softer, rather than harder, as time went on, 
according to D. V. Gregory, writing in the 
du Pont Magazine. The weather reports for 
this period showed that humidity had in- 
creased. In other words, the effect on the 
film of increasing the humidity was greater 
than the rate of drying. Not until the 
humidity dropped again did these products 
harden. 


Later results under carefully controlled 
atmospheric conditions showed increasing 
hardness of these same products with time. 
Other tests showed that in some cases 
raising the temperature 20 degrees, Fahren- 
heit, caused the films to soften to one tenth 
of their former value. In a series of pro- 
ducts tested, none of them was harder at 
elevated temperatures. In the case of 
humidity, the effect is not so great as with 
temperature, but a 25 percent increase in 
relative humidity decreased the hardness to 
one fifth the original value. Relative 
humidity may be defined as the percentage 
of moisture in the air at any one time, com- 
pared to the amount of moisture in satur- 
ated air at the same temperature. 

Temperature and humidity also affect 
the drying time, although not so much as 
they do hardness. For example, dropping 
the temperature from 77 degrees to 42 


degrees, Fahrenheit, and raising the rela- 
tive humidity 85 percent, in a number of 
cases caused a slowing up of drying to one 
third, and in a few instances to one fifth 
and one tenth the former rate. 

These same factors also affect the 
elongation and tensile strength of protec- 
tive coating films. For example, the 
elongation of a film in a saturated atmos- 
phere — 100 percent relative humidity — 
may be as much as 60 percent greater than 
is the case with an absolutely dry film. 
Under these conditions the tensile strength 
may decrease to one tenth the former value. 
A 10-degree increase of temperature may 
raise the elongation to as much as 10 per- 
cent and lower the tensile strength 25 
percent. 

It is obvious that humidity and tempera- 
ture are important factors in the behavior 
of paint films. In order to control these 
variables, du Pont chemists carry on such 
investigations in a room where both 
temperature and humidity are kept exactly 
the same all through the year by automatic 
air conditioning equipment. 


‘Stickum” For Stamps 

V ICTOR G. BLOEDE, president of a 
Baltimore company which bears his 
name, is the man who makes the postage 
stamp gum for the government. His is no 
ordinary business, and it has a fascination 
for the layman. The finished product must 
be wholesome enough for a baby to eat, 
strong enough to hold up against wear and 
weather, and thin to the vanishing point. 

The base is tapioca starch from Java. 
Roasted, powdered, and treated with 
chemicals, this becomes a fine cream-colored 
powder, and in this form it is shipped to 
Washington by the carload. Something 
like 1,000,000 pounds of this cream-colored 
powder is used by the government every 
year. 


Scientific Dish Washing 

TN restaurants, cafeterias and hotels, 
^ washing the dishes is just as drudging 
a job as at home — unless the chemist and 
dishwashing machine man are called in to 
help. The commonest way of washing 
dishes in these establishments is to use a 
big pan full of hot water with some heavy 
{Phase turn to page 188) 



Temperature room of the du Pont company's Oentral Technical Laboratory 
in Philadelphia. The temperature and humidity in this room are controlled 
and regulated to eliminate almost all variations. This Is done with auto- 
matic ah* conditioning equipment, refuting Mark Twain’s comment that 
’’Everybody talks about the weather, but nobody ever does anythihg about It*' 


AMERICAN 


WHAT WESTINGHOUSE IS DOING IN RESEARCH 



WGSTlNGIiOUSE ENGINEERS HAVE DEV£M>FED SPECIAL MACHINES IN WHICH THEY MEASURE 
THE DYNAMIC STRENGTH OF MAITOIALS UNDER ACTUAL SERVICE CONDITIONS 


Feeling the muscles of metals at work 

“Feel my muscle,” challenges the proud They have built machines also that test 
urchin, can lift fifty pounds.” But the strength of metals under the corrosive 
set that same youngster at work and his action of wet steam, and that measure 
lifting ability fpiickly dwindles. the amount of permanent deformation 

So it is with metals. A test bar of steel which may result after long service at 
may register a strength of fifty thousand high temperatures. 

pounds in a common laboratory testhkg > With the knowledge gained from these 
device. Yet a shaft of the same material dynamic testing mschines they have 

been able to.^cut down the bulk, 
the weight and the vibration of 
electrical machinery without sacri- 
ficing reliability. 

Westinghouse, through untiring 
research into every factor of prin- 
ciple and design, continually leads 
the way to new econo- 
KlRGSdi mies and improvements 
in electrical equipment. 


in a whirling, vibrating machine 
mig^t fail if Ibaded half as much. 
Westinghouse engineers must 
how strcmg metals 
<u?e when at^^^ W To find out they 

iia^ devdio^ed testing machines 

jiggt« them 

’i!(pil«;''4iiey 'measure 
^:within;a 
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The Amateur Astronomer 


COME pretty swank looking telescopes 
^ have been turned out by some of the 
readers who have caught the germ of the 
amateur telescope making disease Look- 
ing over the dozen or more descriptions 
which we have on file for future publication, 
this impression is greatly strengthened. 
One of the most trim jobs we have seen is 
that of Mr. H. B. Ross of the Ross Carrier 
Company at Benton Harbor, Michigan. 
Mr. Robs* letterhead indicates that his 



Mr. Ross and his observatory, with 
Lake Michigan visible just at the 
left, through the trees 


company manufactures motor driven car- 
riers, those odd-looking but very practical 
gasoline or electric trucks which, with 
wheels mounted on tall legs, run up to a 
pile of lumber, straddle it, pick it up bodily 
and run off with the whole pile without a 
stick being separately handled. 

‘*I enclose," writes Mr. Ross, "some 
prints of a 12-inch reflecting telescope I 
made with the help of your wonderful 
book ‘Amateur Telescope Making ’ About 
a year ago I picked up a volume of 
Flammarion's 'Popular Astronomy,' and 
after reading it determined to have a 
telescope and purchased a 4’i inch Zeiss 
instrument with a triple lens objective. I 
then subscribed to the Scibktific Ameri- 
can in order to get the monthly star maps. 
Thus I discovered you had a department 
devoted to this delightful hobby and got a 
copy of 'Amateur Telescope Making' at 


once. It proved to be a valuable treatise. 

"I made an 8-inch mirror first, to get 
some experience, and then tackled the 
12-inch. It is remarkable how everything 
behaved just as the book explained, 
throughout the successive stages of grind- 
ing, polishing, and figuring the concave 
mirror. For grinding I rigged up a machine 
driven by a washing machine motor. This 
had a variable stroke, either straight or 
elliptical, and an adjustable feed for rotat- 
ing the glass disks in opposite directions. 
It worked very well. (For the information 
of new readers, all the work is generally 
performed by hand. — Editor.] However, I 
did most of the polishing by hand. A 
true paraboloid showed up before the 
polishing was half completed. A hyper- 
boloid next gave a little trouble, and later 
a central hill had to be removed before 
getting the mirror back to a true figure. 

"The focal length is 110 inches. I get 
a range of magniacation of from 65 to 458 
diameters, using various eyepieces. The 
dt'finition is good, in fact it compares very 
favorably with that of the Zeiss telescope, 
which is a high grade instrument. The 
mounting is a combination of alt-azimuth 
and equatorial; we live on the shore of 
Lake Michigan and the equatorial is not 
so convenient for sweeping around the 
horizon. I now have the Zeiss refractor 
mounted on the same equatorial head and 
the combination makes a good appearance. 

"The observatory is 12 feet in diameter 
and is built over the edge of a bluff 86 
feet above the lake. The inside rests on a 
concrete retaining wall, and the outside is 
supported on heavy steel columns." 

D r. BERT R. CARLSON, dentist, 4100 
East Lake Street, Minneapolis, Min- 
nesota, sends in several photographs of an 
especially neat appearing telescope com- 
pleted by him, "The patterns for the 
castings," he writes, "were made at home 
but I performed the machine work at the 
shop of a former employer. Everything 
is brass except the tube and the Ji inch 
steel shafts. For the purpose I found that 
brass tubing was not stiff enough. 

"The mounting without tripod weighs 
about 40 pounds and is none too heavy. 
It is intended, tmr a column on a concrete 
base, which I boUf wHl make it more 
steady. TIm^ hour ^ 


part of the friction plates. The slow- 
motion member holds the vernier. 

"I enjoyed the polishing. My first pitch 
lap was too soft and by the time I had 
learned to interpret the shadows in the 
shadow test the speculum was deeply 
hyperbolized, with a hole in the center 
that could be seen before the knife-edge 
cut off the light. It required seven hours 
and two pitch laps to bring it back to a 
sphere, but 1 learned a lot about shadows, 
strokes, and so on, in doing it. 1 believe 
it is better not to get a parabola by be- 
ginner's luck the first time, but to have to 
work for it. The instruction one thus gets 
is worth the effort. 

"The mirror has a focal length of 63 
inches and the entire instrument cost less 
than 50 dollars." 

^T^HE Fourth Annual Convention ("get 
together") of amateur telescoi>e en- 
thusiasts will be held Saturday, August 
tenth, at Stellafane, near Springfield, 
Vermont. Postcard invitations will no 
doubt be sent to amateurs in nearby 
states, but it is emphasized that all are 
welcome. You need no invitation, and if 
you should happen by some omission not 
to receive one, come anyway. These 
gatherings are for the main purpose of 



Mr. Roaa'a U-lncb rgfle^tor with 
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His answer was 

Challenged an Axiom 

T hat « how Einstein explained it: How he 
knocked accepted mathematical limitations 
into a cocked hat — and laid down his theory 
of Relativity. 

Pastes New Principle 

Fast challenged an axiom when he made a flexible 
coupling without flexible materials. Heretofore 
“shut-downs for repairs” were probable as long as 
old-type couplings used flexible materials. By elimi- 
nating all flexible pins, bushings, springs, discs and 
grids. Fast's Coupling banished coupling failures 
forever. 

Why Risk Shut-downs? 

Every old-type coupling in your plant is a danger- 
spot. Eliminate flexible materials from your power 
drives, and shut-downs for replacements are perma- 
nently avoided. 








Two fpnr fMrt, oat on ttoh iluft tadt art eomplotcly 
and contianoatqr mtihod in oil with the Inttrnal aears 
of a floatfair tlttre. The ehaftt and aleeve revolve 
nofawieidr aa one unit, allowing free angnlar 
and lateral movement. 
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Current Bulletin Briefs 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Qet Them 


Automotive 

Facts and Figures of the AuT0M0Bn4E 
Industry, 1929 Edition, presents up-to- 
date data pertaining to manufacture, ex- 
ports, registrations, highways, bus lines, 
and other aspects of the automotive in- 
dustry. National Automobile Chamber of 
Commerce, 366 Madison Avenue, New York. 
— Gratis. 


Bus Facts for 1929 is a publication show- 
ing the amazing growth of the motor bus 
as a factor in transportation throughout 
the country. In addition to the other 
information presented, a list of bus com- 
panies is provided, i^ith a map of the 
United States showing all major highways 
and those now served by established motor 
bus routes. Motor Bus Division, American 
Automobile Association, Mills Building, 
Washington, D. C Grati'^ 


Aviation 

Notice to Aviators, published by the 
Hydrographic Office under the authority 
of the Secretary of the Navy, is a monthly 
publication furnishing information about 
landing and port facilities, sailing direc- 
tions, et cetera, which will assist aviators 
in aerial navigation. It is primarily for 
the use of naval aircraft, but contains much 
timely information useful in commercial 
or private flying in regions adjacent to 
oceans, bays, lakes, rivers, or other navi- 
gable waters. The Department of Com- 
merce maintains a central distributing 
point for all aviation charts published by 
the United States Army, Navy, and the 
Department of Commerce, at the Coast and 
Geodetic Survey, 119 D. Street, N. E, 
Washington, D. C. Airway bulletins and 
Aeronautics Bulletins may be obtained 
from the Aeronautics Branch, Department 
of Commerce, Washington, D. C. 


Theory of Ballooning, prepared under 
the direction of the Chief of the Air Corps, 
Department of War, contains general di- 
rections, facts important in piloting a free 
balloon, and procedure to be followed in 
preparing a lialloon, basket, and instru- 
ments for shipping. United States Govern- 
ment Printing Office, Washington, D. C . — 
5 cents. 


Commerce 

Merchant Marine Statistics for 1928, 
a contribution from the Bureau of Navi- 
gation of the Department of Commerce, is 
a 76 page compilation covering American 
tonnage, world tonnage, American water- 
borne commerce, and American seamen. 
United States Government Printing office, 
Washington, D, C. — 15 cents. 


Transportation Charges in the United 
States and Canada contrasts the position 
of the Canedlaii railways with those in 
this country, particularly dealing with 


grain rates in the wheat-producing areas of 
the west The case for the high rates on 
the privately-owned railroads of the United 
States is presented. Association of Railway 
Executives, Transportation Building, Wash- 
ington, D, C.— Gratis. 


The Upbuilding op Soviet Russia de- 
scribes the industrial and commercial 
expansion in the Soviet states, with the 
intention of showing that the obstacles 
interfering with Soviet-American trade 
will have to give way before economic 
realities drawing the two countries into 
more complete Intercourse. Amtorg Trad- 
ing Corporation, 165 Broadway,NewYork . — 
Gratis. 


Current Economic Data Pertaining to 
the Port of New York, Commerce Bulle- 
tin Number 1, briefly summarizes the ac- 
tivities of the world’s greatest port. The 
bulletins, with up-to-date statistics, will 
appear monthly. The Port of New York 
Authority, 75 West Street, New York City . — 
Gratis. 


International Trade in Petroleum 
AND ITS Products is a booklet prepared 
by the Petroleum Section, Mineral Di- 
vision, Department of Commerce, with 
the co-operation of the American Petroleum 
Institute. United States Government Print- 
ing Office, Washington, D. C. — 25 cents. 


Ibero America, a souvenir booklet issued 
to commemorate the Ibero-American Ex- 
position in Seville and the International 
Exposition in Barcelona, might serve as a 



text-book in commercial geography. With 
well chosen illustrations and brief but 
intriguing sketches of the background and 
commercial standing of each country, the 
reader is carried from Spain and Portugal 
to Argentina, Bolivia, Brazil, Chile, and 
all of the other countries of the Americas, 
concluding with the United States, Uru- 
guay, and Venzuela. Published in English 
and Spanish by the International Telephone 
and Telegraph Corporation, 67 Broad Street, 
New York. — 10 cents. 


British Chemical Trade in 1928, issued 
by the Department of Commerce as Trade 
Information Bulletin No. 621, shows the 
recovery of the British chemical industry 
from the trade depression of 1926, with 
considerable expansion and centralization 
which is expected to continue favorably 
during the present year. United States 
Government Printing Office, Washington, 
D. C. — 10 cents. 


Peanuts, a report of the United States 
Tariff Commission to the President, con- 
tains the proclamation of ex-President 
Coolidge raising the tariff to protect 
American peanut growers from competi- 
tion with Chinese peanut growers. The 
report covers almost all phases of the 
peanut industry, with special attention 
to the differences in costs of production. 
United States Government Printing Office, 
Washington, D. C. — 15 cents. 


Communication 

Radio, a booklet edited by Irwin Stewart, 
is an interesting volume in which a group 
of experts has attempted to portray in 
non-technical language a picture of the 
entire fleld of radio. Two chapters are 
devoted to the development of radio, three 
to the present status, two to federal legis- 
lation and administration, four to the 
various services performed by radio, and 
flve to its place in international affairs. 
The booklet is well indexed. American 
Academy of Political and Social Science, 
6622 Locust Street, West Philadelphia, 
Pennsylvania.— Paper, one doUar: cloth, one 
dollar fifty cents. 


Airways Communication Service, by 
Edwisrd B. Crait, Is a discussion of the 
various communication requirements e( 
aviation and of ways for meeting these needs. 
Bell TeiephoTte Ldboratories, Inc,, 466 W^et 
Street, New York.— Gratis. 


Investments 

United States Lines, Inc., is s 
prepared review of the sctiYdties of tfiHi 
company* presented to prospective ini^' 
tors. The booklet is illustrsted em 
photographs showing Interior scenes 
S. S. Usiedhan, Gmgs WatMugteih 
father famous liners of the Seel 
Ckdprhm ^ Gmpcmfi Im., |i ^ 
Shjmt, Nem <?reMSt * ^ 
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Crude Rubber Is the title of a Httle 
booklet containing statistics on many 
phases of the rubber industry, including 
production, plantation areas, imports, con- 
sumption, and prices. It also has maps 
showing the Important rubber-producing 
regions. H. Hentz and Company, Hanover 
Square, New York. --Gratis, 

Report of the Federal ReserviT Bank 
OP New York, for the year ended Decem- 
ber 81, 1928, shows where our money goes 
and how we get it back, particularly in the 
realm of international finance. The much- 
discussed Federal Reserve policy is ex- 
plained in brief. Federal Reserve Bank of 
New York, S3 Liberty Street, New York 
City. — Gratis. 

Water, the Indispensable Utility gives 
a detailed description of a water company's 
plant and operations, with special reference 
to the investment values of securities of 
water companies. G. L. Ohrstrom and 
Company, H WaU Street, New York.— 
Gratis. 

Miscellaneous 

Greek-Roman Treasures of German 
Museums is a beautifully illustrated intro- 
duction to the ancient works of art which 
are being preserved in the museums of 
Germany and Austria; a companion pub- 
lication to appear soon will deal with the 
art of the Far East, as represented in the 
central European museums. Terramare 
Office, Wilhdmstrasse 23, Berlin S. W. Jf8, 
Germany, — 25 cents. 

Parasites and the Aid They Give in 
Problems op Taxonomy, Geographical 
Distribution, and Palbogeography, by 
Maynard M. Metcalf of Johns Hopkins 
University, treats the ever-interesting prob- 
lem of parasites and their hosts from a 
broad viewpoint but with well-documented 
references and a good bibliography. Smiths 
sonian Institution, Washington, D, C . — 
Gratis, 

Cost op Prohibition and Your Income 
Tax, one of the pamphlets issued by the 
organization seeking legal means of altering 
the present liquor situation, is a compila- 
tion of statistics intended to show from 
government figures that the “noble ex- 
periment” costs 986 million dollars a year 
Association Against the Prohibition Amend- 
ment, National Press Building, Washington, 
D. C.— Gratis, 

Famous Diamonds, by Oliver C. Far- 
rington, presents the essential facts and 
the interesting history of such great dia- 
monds as the Cullinan, Dresden Green, 
Great Mogul, and the Kohinoor. The 
latter has been famous for centuries, and 
legends tell of its early history in southern 
India four or 6ve thousand years ago; in 
1526 it was appraised by an expert in 
diamonds as being worth “half the daily 
expense of the whole world.” Field 
Museum of Natural History, Chicago.— 25 
cents. 

SBi.r He!U> for CoUiBGB Studbnts, issued 
bjr the Federal Bureau of Education, shows 
how one half of the men and one fourth of 
the women in colleges and universities of 
the United States are paying for their 
education by working daring tenn«thne. 
Burton of Sdueation, Department of the 
Interior, WatMngton, D. C.~-Orati», 


ONE MILWAUKEE 

DIE CASTING 



(Ths top illuttradoa 
show* tfio Climax 
Sprinklorj «nd prsMOts 
m cl««r VMW ol th* top 
•urfac* oi tho <lb-caft 
rotary. 

Th* lowtir illustration 
pr«««ntt tho bottom 
vbw of tho dlio-csst 
roMry «lott«. 



This Aon-tschnlcol 
hooklfft on ths dlis- 
costiag proc«s0 will 
hslp you docUs whsth- 
•r or not parts ol your 
product can hs ais- 
csst to sdvsauas. 


\ 


■ * * * Instead of 

3 different parts 

Bmootlier— no maclilnlnff 

T he Climax Lawn Sprinkler, made by the 
Hamilton Metal Products Co. of Hamil- 
ton, O., provides the theme for another 
story of improved design, better performance^ 
fewer parts, simplified production and lower 
costs through the use of a Milwaukee Die Casting* 
By substituting an aluminum die cast rotary for 
a sand casting, the need for a brass bushing and 
copper washer was entirely eliminated. So was 
the machine and hand lalx>r formerly required 
to put the three parts together. 

The die cast rotary is delivered complete, ready 
for assembly. Its smooth, cone-shaped lower 
surface requires no buffing or polishing. Its light 
weight makes it much easier running than the 
type formerly used. 

Die casting this part, and one other improve- 
ment, has enabled the manufacturers to increase 
production, reduce overhead and offer a lawn 
sprinkler that is extremely simple in design and 
operation. 


fVAy not find out whether or not die cash 
ing can improve your product or simplify 
your production prol^ems. Your inquiry 
does not obligate yoa in any way* 


MILWAUKEE DIE CASTING COMPANY 

287 FOURTH STREET MILWAUKEE, WIS. 



ILWAUKEE 

Dt£ CASTiNGS AND BEARiNGS 
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WHT WASTE 
TIME FIGURING? 



Here’s a Mechanical 
Pencil that Multiplies 
and Divides * . * 

1 '^HINK of It! A pendt that actually does 
vour mathematical thinking for you 
Mtutiphei divides works percentages and ^ 
proportions — solves scores of difficult prob 
ferns without touching pencil to paper 
Simply set the slides and read the answer- 
easy to read as a clock 

Invaluable for quickly calculating stock 
yields, computing foreign exchange mea 
•uring areas and volume, estimating produc 
turn and sates costs, taking inventories 
ftgunng *'mark ups ' “mark downs dis i 
counts etc and for solving a host of other 
problems 

The Multi Vider as it is called has all the 
features of a high grade mechanical pencil — 
p/aa the remarkable device for makmg rapid 
fire calculations Smart looking, comfortable 
slae — no writer s cramp, outside metal puts 
gold filled or silver filled as desired, takes any 
standard thin lead, propels repels expels, 
mechanically perfect— yet costs no more than 
any other fine mechanical pencil Also makes 
a svonderful gift 

If your dealer cannot supply you mail 
coupon On arrival of Multi vider pay post 
man only $S (or $10 if you prefer the gold 
filled Executive model in handsome gift box ) 

After 5 days if not delighted simply return it 
Money promptly refunded 

RUXTON 

MULTI-VIDER 

multtpltes ~ divides * 


Ruston Multi Vider Corporation 
4067 Oraybu Bldg New York City 

Rtease send me a Multi-Vider with instructions for use 
Oil arrival I will pay the postman price quoted below plus 
a few cents postage Within 5 days if not satisfied I may 
ratum the Multi Vider and you are to refund my money 
1 am checking the model I want ( — ) Standard Model $5 
(— ) Qold-filled Executive model in handsome gift 


STEEL STAMPS 

> MI-. i Al CHi-CKS / • 

> T 

\y 1 

'V': ;■,> iiW; KHI! •. Si AM!’ lO.^. ;■ — 


USB THIS COUPON - 


B l ITT n ^ HOMEon YOUR U)T 
PAY ^ IX like rent 

II yoa aiG handT with foots you can 
savo $400 to $2^000. li^tarials thlppad 
R oad yoCut m&en ttcm our Isctoriat. 
Start, Kaifcarii aai CMcm or nUMd|Ui 

Send Book. Scknt^ 




The Scientific American Digest 

(Conitinued from page 168) 

then booked up enough motive power to 
handle it, it would require a million engines 
and a similar number of caboose cars to 
furnish housing for the train crews neces- 
sary to handle the train, and incidentally 
it would take a crew three times as large as 
the entire population of Chicago to run it 
Using a conservative length for each unit 
of this composite tridn, we would have 
10,000 miles of locomotives, 890,782 miles 
of train and 5685 miles of caboose cars, an 
over-all length of 406,417 miles. Routed 
west through Chicago and reported on 
block 7:00 A.M, thb morning, trax'eling 
30 miles per hour, it would require ap- 
proximately 564 days and 11 hours to clear 
the block, having wrapped itself around 
the world more than 16 times enroute. 
This train represents the growth of freight 
transportation in 100 yeans, and yet some 
people claim the romance has gone out of 
railroading/* 

True Hydraulic Automobile Brake 

TN a hydraulic brake manufactured by 

F L. Banis of San Francisco, the brak- 
ing effect is produced within the brake 
itself and not transferred to brake bands 
The brake is in the form of a rotary pump 
which is keyed to the drive shaft back of 



The true hydraiillc brake mounted 
in the chassis of an automobile 

the transmission and which, when the 
brake is on, pumps*oil through a very short 
closed circuit in which is located the con- 
trol valve. The braking pressure is es- 
tablished by closing down this control 
valve so as to place an excessive back pres- 
sure on the oil pump. 

The blades of the pump are withdrawn 
and held within the inner rotor when the 
brake is in the off position, thus producing 
no pumping action, circulation of oil, or 
pressure of any kind. When the brake is 
required for service the blades are instantly 
released and the braking pressure estab- 
lished at once. 

The control is by means of the usual foot 
pedal, more or lesfi braking effect being 
produced as the foot pedal is moved for- 
ward or back. The braking effect is the 
same, forward or backward No pressure 
is carried when the brake is in the **off^' 
position and since the brake bands, with 
their attendant rods and connections, are 
eliminated, it fqUows that there ere no 
brakes to be relkied or adjusted. 

The braking effect does not change trim 
time to dma. as whtm brsk* SkiM 


Service 


Business today is based upon 
service. The grab and run 
manufacturer is almost ex- 
tinct. Advertising has played 
its part in his passing. By 
contrast with the open methods 
of others, it has thrown his 
operations into such sharp re- 
lief that it has left him no 
recourse. His failure was in- 
evitable. 

People have come to depend 
upon consistently advertised 
merchandise. They have con- 
fidence in the manufacturer 
who places himself on record 
month after month as to the 
merits of his product. They 
know he will maintain that 
product at the standard he has 
set, not only for their pro- 
tection but for his own. Should 
he drop below, the buying 
public would soon discover it, 
and his business would be 
faced by ruin. No manufac- 
turer who is spending large 
sums to produce, advertise 
and sell an article is going to 
take that risk. 

Quality, utility and value 
are the things uppermost in 
the mind of the advertiser to- 
day. Improving his product, 
making it more useful to you, 
giving you greater value for 
your money, these are his 
aims. When he succeeds, he 
tells you about it — in the 
advertisements. 


If you neglect the adver^ 
tisements, you are missing 
one of the most vital fea^ 
tures in this magazine. 
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brake lining are used» but retnaina the same 
At all times, as there is nothing to wear 
out and no adjustments to be made The 
brake is self-oiling and therefore requires 
almost no attention. 

In addition to the automobile, this 
system adapts itself to many other ma- 
chines where brakes are required 

Ant “Cowboys” Faithful to Their 
Insect Cattle 

rpHAT ants, like humans, have cattle, is 
A an old story, but the faithfulness with | 
which they attend their little green “cows*’ 
has had a new light shed on it by the re- 
searches of Dr. Herman Eidmann, of the 
University of Munich Charge over a 
given herd of aphids is not turned over 
to any chance ant out of a nest, but to 
certain designated individuals, and these 
return day after day to the same twig 
where their particular aphids are feeding 
There they watch over them, drive off or 
kill strange ants, and protect their herds 
from other natural enemies 

Dr. Eidmann learned that the same ant 
returns to the same twig full of aphids 
regularly by the simple trick of putting 
dabs of colored paint on the ant herdsmen, 
and corresponding paint spots on the twigs 
where he first saw them After that he 
found the colors on ants and twigs matching 
without fail every day So faithful were 
the six-legged cowboys that when the 
weather became warm enough they fre- 
quently remained on the twigs all night 
instead of returning to the nest And 
although the species under observation n 
one that ordinarily avoids the light, the 
members of the colony that had the job of 
aphid-herding assigned to them would 
patrol their twigs in the full glare of the 
midday summer sun — Smence Service 


Tunnel Yields Its Cost in Gold 

G old struck in tunneling an aqueduct 
for Manila more than equals the cost 
of the undertaking The 9000-foot vein 
was recently estimated to contain 20,000- 
000 dollars worth of ore. No particular 
surprise was occasioned, for within a thirty- 
mile radius of the Philippine capital at least 
two gold lodes and several areas of placer 
ground had already been located 
Since Spain ceded the islands to the 
United States in consideration of Dewey’s 
victory and 20,000,000 dollars cash, the 
Philippines have yielded in gold alone 
23,767,000 dollars. Silver is usually found 
alloyed with the gold, and the annual out- 
put of minerals now is nearly 6,000,000 
dollars in value -New Yoik Times. 


A 50,000,000 Dollar Pest 

TT costs in the neighborhood of 60,000,000 
^ dollars a year for cattle owners, dairymen, 
feeders, butchers, and tanners to support 
the cattle grub, yet this pest can be de- 
stroyed. Either the old method of hand 
extraction may be used, or the newer 
methods developed by the United States 
Department of Agriculture. The depart- 
ment advises the application of Derris as a 
wash, ointment, or powder, pyrethrum 
ointment, fine tobacco powder or nicotine 
dust, or the injection of benzol or carbon 
tetrachloride. A concentrated drive on the 
cattle grub is necessary to eradicate it from 
a locality. The pest is becoming more 
seHoos, says the department, owing to the. 
ipt^d of a second species of grub, known 
m tibi northern, or European, grub. 
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ordered. Also furnished for operation 
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they’ve PRODUCED. Watch their performance from where you sit, as 
registered on Veeder-Root Magnetic Counters. See which machines — at 
any minute — are running, or idle, or producing too little. Get the records 
by win from any remote point. Continuous check-up on machine operators. 

Ask ua about the application of this latest 
and greatest advance in Production-Controi 
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can be made a contribution to 
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with a possibility of definite 
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practical instructions of the 
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$3.00 postpaid domestic 

Scientific American 
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The Amateur Astronomer 

{CoiUinued from page 111) 

is, the study of the microscopic living 
forms of life in pond water, ditches and 
streams, is too broad a subject for any but 
a whole-time specialist to encompass. 

However, this one phase of microscopy 
affords a most fascinating field for the 
scientifically inclined amateur. 

Few people realize the immense number 
of interesting live forms of microscopic 
life to be found in half a drop of pond 
water. One can remain for hours watching 
the antics of an amoeba, or the beautiful 
rotational motion (which is really an 
optical illusion) of a rotifer. One other 
form, less animated, the diatom, is the 
subject of an article in the present issue, 


and the mdef*s attention is called to the 
footnote placed beneath that article (pa|^ 
113). These and hundreds, yes thousaneb, 
of other forms are widespread in their dis- 
tribution; in fact they vary little through* 
out the world, because they are so easily 
transported by natural agencies. You 
will find them in the average ditch; in the 
river, creek, and brook; in the old swimmin’ 
hole, and doubtless in the tap water in 
your kitchen. 

A microscope which magnifies more than 
100 diameters will suffice very nicely to 
render them visible, and a few old bottles 
and inexpensive gadgets complete the out- 
fit. How many readers are sufficiently 
interested in this outdoor hobby for the 
amateur scientist to write in and say 
so?— A. G. 1. TeL Ed. 


The Heavens in August 

By PROF. HENRY NORRIS RUSSELL. Ph.D. 




At 11 o’clock: Aug. 7. At 9 o’clock: Sept. 6. 

At lOH o'clock: Aug. 14. At SH o’clock: Sept. 14* 

At 10 aclock: AugTzE. At 9^ o’clock: Aug. 29. At 8 atlo ’k: Sept. 21. 

The hoiuv given are in Standard Time. When local eummer time is in effect, they 
must be made one hour later: 12 o’clock on August 7, etc. 


NIGHT SKY: AUGUST AND SEPTEMBER 


T^ERCURY is an evening star, too near 
the sun to be seen at first and low in 
the twilight, even at the month's end when 
he sets about 7:80 p.m. (by Standard, not 
by Daylight Saving, time). Venus is a 
morning star, rising at 2 a.m. in the middle 
of the month, aud is very conspicuous. 
Mars is an evening star in Leo and Virgo, 
setting about 8 p.m. Jupiter rises at 
12:45 A.M. on the Ist and 11 P.M. on the 
Slst. He is in Taurus, and next to Venus is 
the brightest thing in the morning sky. 
Saturn is in Dphiuchus and is the only 
planet which is well visible in the evening. 
He oomee to the meridian about 10 P.M. in 
the middle of the month and Is at his 
brightest, rince his rings are eeen at the 


most favorable angle. Uranus is in Pisces, 
observable in the morning hours; and Nep- 
tune is in conjunction with the sun on the 
24th and is invisible. 

The moon is new at 11 p.m. on the 4th. in 
her first quarter at 1 a.m. on the 12th, full 
at 5 A.M. on the 20th, and in her last 
quarter at 3 p.m. on the 27th. She is 
nearest the earth on the 8rd, remotest on 
the 16th and nearest again on the Slst, As 
she sweeps round the sky she passes near 
Jupiter on the Ist, Venus on the 2nd, 
Mercury on the 5th. Neptune on the 
6th, Macs on the 7th, Saturn on ^ 
10th, Uranus on the 28rd, and Jupitwr 
again on the 28th, thue |ier 

cydie. 
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for the FIret TImef 

Drug store scales, those familiar scales 
that you see everywhere, that give your 
weight for a penny, arc proven money 
makers. Now comes a new and better 
scale of unusually striking appearance 
that prints the weight and fortune on a 
ticket. And for the first time, individuals 
have the opportunity to own and operate 
chains of these scales. If you have some 
money and are willing to hack it with a 
small amount of your time, the owner- 
ship of a chain of these new scales will 
show you, we feel confident, the kind of 
earnings which will interest you. It will 
cost nothing to find out more about it. 
You are invited to write for a booklet in 
which we have set down in detail our full 
proposition to prospective scale operators. 
Write Dept. 118, International Scale, 17 
F2ast 45th St., New York, N. Y. 
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Liverpool, Manila. Shanghai, Sydney. Melbourne, Auck- 
land, Cape Town, Johannesburg. Durban, Buenos Aires 

Sing, Oarir i Ct„ UmilMl, tlnfipirt. S. S. AfMts fir ttriKs Sittluniiiu 
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Send us your rough idea. Our Master 
Mechanics will develop It tor you Into 
a practical working Model. Thirty 
years auooeaaful eg|>arlonce doing tills very thing. Bwt 
shop equipment. Expert advice, Confidemlal service 
guarantee. Bank reference furmshed. Send for free book- 

CRE^^EN^^OO^Oo” Pant. C. Cincinnati, Ohio 
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LEARN LOS ANGELES 


TRAINED MEN NEEDED. Earn 140 and up a 
week. II you are earning less this it your chanca 
to gain. Auto induatry will pay you more and 
offer greater opportunity. You qualify lor Big- 
Pay Job through Natlonara Famous Job-Experi- 
ence Training. Over 17,000 Successful Graduates. 
California it Land of Opportunity , Millions being 
spent on autos here. Lesm Mechanics, Ignition, 
Repairs. Construction, Garage Management, 
Etc. Qualify for technical or executive posi- 
tion or go into business for yourself, ENTER 
NOW. No Age Limit. Low Tuition. 

23rd Year. Unexcelled Training. 

Thirty-two instructors . . . Free 
employment service while leem- 
Ing and after graduation. Write 
for Illustrated Catalog . . . F REE 
. . . Telia everything. 
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Chemistry in Industry 

(Continued from page 174) 

alkali and some soap, says Arth R. Maas 
in his jolly little house organ, Ckemietry 
and Us. 

The alkali cuts the grease. The soapsuds 
thin it into a “soup" called "dishwat r." 
Some of this "soup" is left on the dishes, as 
a film. 

That’s what drives customers away. 

When the chemist washes dishes, he 
wants at least three big pans. 

In the first, he puts hot water and a 
cleaning compound with a tri-sodium- 
phosphate base. This cleaning compound 
takes up the grease in colloidal suspension, 
instead of thinning and spreading it 
around. 

A second pan of hot water, with a weaker 
solution of the compound, makes the dishes 
quite clean. A third pan of hot water 
alone rinses them so they dry bright, 
without wiping. 


Peroxide Also Bleaches Cereals 

O NE of the most striking examples of the 
penetration of refined chemical 
methods into all branches of industry is 
the introduction and extensive use of 
peroxides in the cereal industries. Benzoyl 
peroxide, some years ago known only to a 
small number of chemists and familiar to 
hardly any one of them, is now widely used 
by millers, not only in the United States 
but in all countries of the world. 

G. Van der Lee, writing in a recent issue 
of Food Industries, describes the bleaching 
of fiour as an oxidation process and ex- 
plains why the action of oxygen in the 
atmosphere does not perform the bleach- 
ing action as well. The answer is that 
fiour is indeed bleached to a small extent 
by exposure to the air. This natural bleach- 
ing, also called aging or maturing of fiour, 
has been known to millers for a long time. 

However, as the oxygen in the air is in 
an inactive state, a much less intensive 
bleaching was obtained, even after pro- 
longed contact. For this reason the fact 
that chemistry has developed a method to 
intensify the oxidizing power of the at- 
mospheric oxygen by converting it into a 
solid compound, from which it is easily 
released in an active form, may be con- 
sidered as a long step forward. The un- 
controllable and time-consuming aging 
and maturing of flour by nature thus has 
been superseded by a safe, rapid, and far 
more effective process based on scientific 
principles. 

New Oil for Old 

have often wondered how the lamp 
V ▼ peddler of Arabian Nights fame made 
a living with his policy of "new lamps for 
old,” Perhaps he was simply the fore- 
runner of the trade-in plan, since popu- 
larized by automobile dealers, but we pre- 
fer somehow to accept the more colorful 
explanation that he possessed some magic 
secret that enabled him to rejuvenate 
battered old lamps by a mysterious in- 
cantation. Such a theory is hardly more 
fantastic than the former, prosaic one, in 
the light of an apparatus recently intro- 
duced to make new lubricating oil out of 
old. Looking tor all the world like an over- 
grown electric refrigerator, this modem 
magician is fed dirty, dilute, crank-case oil, 
and without more than occasional super- 
vision by human beings, steadily delivers a 
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clean oil ready to go back into a crank case 
for its second useful life. 

The principle of this oil reclaimer was 
explained by Scientific American four 
years ago, when it was first developed by 
the General Electric Company. It is a far 
cry, however, from the first crude applica- 
tion of the principle to the modem, fool- 
proof, and automatic installation now being 
marketed by the Refinoroil Company, of 
Elmira, New York. Briefly, its operation is 
based on the fact that lubricating oil does 
not “wear out'* in service, but simply un- 
dergoes certain changes, rectification of 
which, together with the removal of ac- 
cumulated dirt and carbon, leaves it as 
good as new. 

The most important underlying principle 
of the process is the remarkable effect 
which silicate of soda (water glass) has 
been found to have. Chemically, this sub- 
stance functions as an alkali, and as such 
its action is probably not different from 
that of any other alkali. It is the physico- 
chemical character of the sludge produced 
in the oil by shaking with the concentrated 
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Oil reclaiming apparatus using 
“water glass*’ and an inexpensive 
chemical called “Gelco** for clari- 
fication and rectification of used 
lubricating oil. The rectified oil is 
redeemed at a total cost of about 
ten cents a gallon. Reclaimed oil 
is said to be “as good as new” 


'*as good as new” 
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solution of the silicate that sets it apart 
from any other material, and that alone 
has made practical the development of 
an automatic, continuous machine. 

Reclamation by this system is effected in 
two steps: clarification and rectification. 
The oil is first treated hot with a small 
quantity of an inexpensive chemical called 
“Gelco," followed by the addition of an 
equally small amount of concentrated 
silicate of soda solution. In this way a 
sludge is formed which carries all solid 
and other impurities, even when present in 
microscopic or colloidal form. This sludge 
settles quickly, sinking into an underlying 
body of water which is constantly being 
pumped out and replaced by fresh water. 
The diluents axe next removed by passing 
the clarified oil in a thin film over elec- 
trically heated {dates in a lively current of 
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nr^NERVES 

The stronger vour nerves are, the stronger \’on 
are in muscular i>ower, vitality and brain power. 
Neivousneas wrecks your Health and Tlai)pi- 
nes8 It is the direct tause of nervous indiges- 
tion and endless other allmcnth and wcakncbscs. 
If you have weakened 
your nerves through 
worry, mental strains or 
perliaps neglected them 
through ignorance, 
can strengthen them 100 
per cent in a short time 
by applving the advice 
contained in mv 64-iJage 
illustrated book on the 
CARE OF THE 
NERVES. The cost is 
only 25 cents (coin or 
stamps). i 

This iKKik wiU oiKjn to ^ 
vou a new path to a higher !lem« of .wiu ^ •ml 
and happier hfe and i. . n. 

health. It t<;a<he>. how ftTVijiV!'"'!*.,."'' 
to control and calm the pas ittaorviindWn<ir»^>i»f ii‘«t» 
nerves, and how to make variniM huokn haro boon *oM 
yourself immune to nerve ,7 SI: 

strain Mtdit»*l Library 

Ttio Uganda of Lettara Ilka tHaaa: 

A physician write‘s as follows. “I am ^vntlng 
you as a (tradiiate M D to eav that I have l are- 
fully read youi excellent book on ‘Nerves ' Jt 
has done me more good already than anything 1 
have -een or tried and I think it ea^^ilv \sorth a 
hundred times what I paid for it Itisimpos ible 
to read it without feeltng tlie w'onderlul Truths 
it reveals ” 

A school teacher writes* “I had the opportunity of 
reading Paul von Btieckmann’a 64 page nook Nerve 
Forte ’ 1 completed it in one* reading One feels at 

home and understands unfatliomed ideas concerning 
nerves, mind, and hody As I was reading it a 
stranger approut hed and remarked, ‘That book 
cured me ot what doctors called stomach trouble, 
I had nothing ot the kind, it was just nervousness 
1 am now a well man ' ” 

TODAY — \OV\^ Order the book. It will be worth 
its weight tn gold to you 

Write Paul von Boeckmann 
Studio 1811 48 W, 48th Si., N. Y. City 


« haro b<^n iw>M 
I on fil« ill nriHiiN 
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A remarkable pic- 
ture taken with a 
remarkable Cam- 
era, the Leica Ac- 
companies the Byrd 
Exp^tion and is 
the enthusiastic 
companion of ex- 
plorers, scientists, 
and all who value 
perfection. 

smallest roll film camera with focal plane 
^ shutter. The first camera using cinema film 
to give negatives of double frame size. Thirty-six 
pictures on a single load. Enlargements to 1 2" 
* 18” or more without loss of clearness. Me- 
chanically and optically a perfect instrument, 
unaffected by climatic conditions. Equipped 
with a Leitz Anastigmat F 3.5; shutter speeds 
1/20 to 1/500 sec. Sec the Leica at your dealer 
or write for illustrated literature. 

E.LEITZ, Inc., Ntnl Itftlt, NawYork, N.Y. 
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Exterior view of the electrically- 

operated machine used for remov- 
ing impurities from used lubricants 

air. This method was adopted, inasmuch as 
rectification of diluted oil, by heating in 
bulk, requires temperatures well in excess 
of the figure at which rapid oxidation of the 
oil begins. 

The machine, which is shown in the 
accompaning illustrations, is designed for 
24-hour operation without attention, and 
all containers are built large enough to 
accommodate the various liquids for even 
longer. The apparatus is self-contained, so 
that no separate tanks are required. The 
supply tank in the machine is filled with 
dirty oil once a day. At the same time the 
chemical containers Q and R are filled 
with silicate and “Gelco’^ respectively. No 
measuring is required, the containers simply 
being filled to the top. A few moving 
parts in the machine are operated }>y a one 
tenth horsepower motor. 

At three cents per killowatt-hour cur- 
rent rate, the total operating cost, includ- 
ing power and chemicals, is estimated at 
10 cents per gallon of reclaimed oil for 
either the 8-, 20-, or CO-gallon (per day) 
machine. The savings per year, at a cost of 
60 cents per gallon for new oil, are 1C22 
dollars for an eight-gallon reclaimer, 2665 
dollars for a 20-gallon machine, and 6387 
dollars for one of 50-gallon daily capacity. 
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Installatloa showing an oil- 
reclaimlng machine, with auxil- 
lary tt orage^ tanks, lo cated at a 
tawwiii al in Boston 
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The greatest value'* ever offered 
m a microscope — same type as 
UMfd Ly SiiontiMts, PhyMidans and 
Prr,f( tixional PhynlcintB n 250 pow- 
er ln«trum»*nt with Ht.uidaid focus- 
i 1 f arraORcMnout r>cular or Ictin at 
to > of tuht- U double, removable 
Atid of high quality Removable 
bature i>ertiilu utte of other stand- 
uid ocular sv stems, giving many 
power ranges Objectives mounted 
at bottom of tul)«, are of substantial 
triidc r«mstruLilon and powers are 
aiiproximatcly 65, 1 iO and 250 

1 aboruiuty type stand Is fully ad- 
jiiBtahlc so that insiruincnt can be 
used for uhotograi htc wtirk Stage 
N extra large, equl|)(Kd wfth clips 
lot holding slides and objects Just 
hi low stage is adjustable iris dia- 
phragm so that light (rum mirror 
< an be adjusted by touch of hnger. 
Mirror is double, plalp on one side 
and concave on reverse tomi)l<te 
in hanrisome woodi u case at the 
A ua^ingly low pnte of f 16 50 Save 
money . . buy direct — money re- 
funded If not ahsoluti ly satisfied 
after 5 day trial Scndchrrk money 
ofdc r or tn«h Other equally aina?' 
i Iff, microscope values ut prki s up to 
$220 described in interesting fold 
er— 1 xjdoring Invisible Worlds ’ 
Write for your cop> 

APPARATUS ENOINEERINO CO. 

Dapt. A, 2006 CKsstnut St. 

PhlladalphU, Pa. 
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Long 229® Lat ^ 2®), where an extra-Neptunian plai 
will be found 



SCIENCE A 

NEWS-LETTER e 

This is the weekl> sum- L 
riKir) uf cuireni sciciuo 
jmhlibhcd I)> Si ionte Ser\ ice 
It brings to \cm in simple 
inciting si>le quick, ai 
cm ite stuiies ol science. It 
ijovtrs every scientific branch 

T it abtcill of trained write is 
ih arc also trained bcien- 
ti'-ls. Jt is a publication 
that is unique, ruh in con- 
tent, and enjoyable from 
cover to cover. Science 
Nevs-Letter will give >ou 
nian> a pleasant hour fit 
ading. 


DOE? 

StlENa 

AFFECT 

MNK 





186 


SCIENTIFIC AMERICAN 


Atiftttf ItH 


Our Choice of Recent Books 


Physics for College Students 

By A. A. Knowlton, Ph,D, 

W E enthusiastically recommend this new book. 
One of our editors started merely to sample it, 
but he ended up by reading it from cover to cover 
because its contents were presented in so unusual, so 
bright, and so lucid a manner that he found himself 
actually enjoying its study night by night. The 
book is not like any physics heretofore written. The 
I author has discarded the old, conventional, stereotyped 
arrangement and adojited a new one designed to 
maintain interest in the subject. The language and 
I treatment are much more full than usual (the book 
has 641 pages) and the author seems especially to have 
sensed just which erroneous preconceptions or half 
correct ideas usually perplex a beginner, and has 
anticipated the answers in naive terms, instead of 
partly “holding out on“ the reader, as has too often 
happened elsewhere. It is of course impossible to make 
physics “dead easy” except by entirely omitting the 
hard parts. This has not been done the book 
covers the subject honestly, the newer atomic physics 
included, and is no “boy’s book." It has already met 
with much approval among teachers and has displaced 
many other textbooks for first year college use. 

$3.90 postpaid. 

Course in General Mathematics 

By C. H. Currier, Assoc. Prof. Math., Brown University 
E. E. Watson, Prof. Math., Iowa State College 

R eaders who wish to "brush up" on their half 
forgotten mathematics, or learn more of it, will 
find this book as suitable as any that is available. 
Within 392 pages algebra, trigonometry, analytic 
geometry, and calculus are treated. It presupposes 
an acquaintance with elementary algebra and plane 
geometry. The greater part of what students call 
“useless mental gymnastics"- non-utilitarian mathe- 
matical exercises -are omitted and considerable in- 
terest has been injected. The book is, however, a 
textbook, not an “easy method" in mathematics. 
There is no such thing. 

$3.70 postpaid. 


Protection Against Lightning 

By V. S. Bureau of Standards 

UCH misinformation exists as to the real efficacy 
of methods of protection against lightning. 
Various theories have been advanced from time to 
time, most of which have been vigorously denounced as 
unscientific; even the theories themselves have changed 
from time to time. Now the one authority in a 
position to demonstrate the accepted facts, has issued 
a “Code" which will be welcomed by everyone as the 
true basis on which to proceed to procure maximum 
protection. A concise, thorough, and much needed 
treatise. U. S. Bureau of Standards, Washington, D. C. 

25c currency. 

I 

The Marine Motor 

By F. W. Sterling 

A new revised edition explaining the why and 
how of both two cycle and four cycle marine 
engines. Primarily intended for motor boat owners, 
the practical discussion of various types of engines 
makes this book valuable also to automobile owners. 
Illustrations are abundant, clearly demonstrating the 
text. 

$2.10 postpaid. 

Psychology and Profits 

By Donald A. Laird 

S CIENTIFIC American readers will be especial- 
ly interested in this book because of the 
author’s regular contributions to the magazine on this 
subject. There is probably no psycholo^st to-day 
who is so well identified by his scientific applications 
to industrial efficiency as Dr. Laird. His eminently 
practical conclusions have been of great value and 
widespread interest. Here we have a well written, 
orderly, and outspoken r6sum6 of his recent work. 

$3.70 postpaid. 

Men, Money and Motors 

By T. F. MacManus^ Norman Beasley 



A History of Mechanical Invention 

By A. P. Usher, Assoc. Prof. Economics, Harvard 

H ere is a book for which there is a distinct need 
in the library of any mechanically inclined per- 
son. Other than Byrn’s “Progress of Invention in 
the Nineteenth Century" and Kaempffert’s “History 
of American Invention" there is little that covers the 
broad field in so complete and comprehensive a manner 
as does this work. It fills in the lines not stressed in 
other w^orks, particular attention being given to the 
development of mechanical elements and trains of 
mechanism. 

The record is traced from earliest time down through 
the Middle Ages to 1800, but carries the production 
and distribution of power down to the present. A 
most admirable and interesting presentation, abun- 
dantly illustrated. 


T WENTY-FIVE years of the magic rise of the 
motor industry from the early days of Duryea, 
Ford, and Haynes as told in the lives of the men who 
made the history. The most complete picture of the 
pioneers who did big things and an account of how 
they did them— all the picturesqueness of the rugged 
ffght for existence. 

$3.15 postpaid. 

Scientific Sales Management Today 

By Charles W. Hoyt 

P OSTHUMOUSLY published, this is practically the 
result of an active and successful life devoted to the 
advance and broadening of advertising in its bigger 
and higher aspects. No name commanded more 
respect and attention in the field than that of the 
author, hence his final opinions are of gieatest value. 

|4.20 postpidd. 


$5.20 postpaid. 
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History of Psychology 

By W. B. PUlsbury, Prof. Psychology^ Vniv. Michigan 

S O many books on this subject have recently come 
from the press that one wonders how another 
an^le can be presented. Prom an abundant experience 
in teaching in both old world and new, the author 
possesses a background of association which renders 
him particularly qualified to weigh the merits of the 
contxibutions to man’s knowledge of himself from 
Aristotle to the modems, A popular history for the 
general reader, 

$3.70 postpaid, 

Man The Miracle Maker 

By Hendrik Van Loon 

I N his inimitable style, enhanced by original sketches, 
the author tells what man has accomplished since 
the first dawn by inventions ‘‘from skin to skyscraper,” 
“by the taming hand,” “from foot to flying machine,” 
“by the thousandwise varied mouth,” ‘‘by the ear,” 
“by the eye.” A unique conception yet logical and 
conclusive with a tremendous amount of information 
condensed into small space of text. 

$3.65 postpaid. 

Andrew Johnson 

By Lloyd P. Stryker 

D enominated “a study in courage” this 
extended volume traces from birth all the in- 
fluences which moulded the character of the man who 
fought Lincoln’s enemies, the Radicals, with such 
valor as to make the conflict an epic. Yet little has 
hereto been known of him — what he said and did — 
save for what these same enemies said about him. 
A splendid contribution to biography. 

$6.20 postpaid. 

The Cradle of the Deep 

By Joan Lowell 

M uch discussion has been engendered by this 
book as it has formed the basis of an issue be- 
tween the book publishers and the book clubs. Adults 
who are not offended by profane expletives where they 
are an essential part of the description will find this 
breezy story full of the atmosphere of the sea, ships, 
and men, although their credulity will be somewhat 
drawn upon to imagine that so many extraordinary 
instances can happen to one individual. Nevertheless 
it is well told and absorbs one’s interest throughout. 

$3.00 postpaid. 

Triumphs of Detection 

By George Dilnot 

W ITH unusual facilities for studying at first hand 
the operation of criminal detection the author 
has written several books on ‘‘Scotland Yard” and 
famous cases. Here he presents twenty stories of 
man-hunts which with their thrilling aspects and 
variations of operation demanded special methods of 
detection. Just now we are all interested in the 
various studies of crime, so an authentic account of 
Scotland Yard procedure is of particular interest, 

$5.20 postpaid. 


Stresemann 

The Man and the Statesman 

By R. von Rheinbaben 

W ITH a style full of vigor and colorful human 
interest this experienced writer and politician 
tells the story of the statesman intelligently devoted 
to the best interests of his country. A man of varied 
personal interests, Stresemann offers a wonderful 
opportunity for a timely biography, 

$3.20 postpaid. 

Chicago 

By C. E. Merriman, Prof. Political Science, Vniv. Chicago 

H OW Chicago came to be, how political conditions 
and economic and social forces have changed the 
cluster of log huts of the thirties into the great mid- 
western metropolis, is told by the author who has had 
28 years experience observing and holding office. 
A careful and dispassionate view of urban politics. 

$3.70 postpaid. 

New International Year Book 

H. T. Wade, Editor 

C ONTINUING the yearly issues, now 27 in number, 
this well established, authoritative work is 
welcomed by all who have occasion to refer to political, 
economic, financial, and industrial progress, where 
accuracy and succinctness are of first importance. 
The year covered is 1928. 

$6.95 postpaid. 

An Hour on Health 

By Morris Fishbein, Medical Editor, Scientific American 

M uch has been written on this subject but it is 
difficult to recall anything so short, succinct, 
clear, and reasonable as this little book, so crammed 
full of wise advice and simplicity. The real, accepted 
facts are given in simple language and the reasoning 
is such that any layman can comprehend. 

$1.10 postpaid. 

Famous American Duels 

By Don C. Seitz 

A n account of the underlying reasons that lead up 
. to and the results of, fourteen famous duels in 
American history; a practice that continued up to 
1880 with participants whose names ranked high in 
public life. Interesting from an historical standpoint 
as a study of the times and manners. 

$3.65 postpaid. 

Corporation Profits 

By L^H. ■iioan 

F or a study of the size, v ariation, use, and distribu- 
tion of corporation profits, this mature and extended 
work will enable one to get beneath the surface and 
discriminate for himself just what are the primal facts 
which form the basis of the mystifyihg general state- 
ments issued for consumption by the public. An ardu- 
ous and praiseworthy accomplishment. 

$3.65 postpaid. 
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Commercial Property News 

Facts and Notes of Interest to Inventors, Patentees, 
and Owners of Trademark Rights 


Employer Restrained From 
Using Patent 

M erely because an inventor was in 
the employ of a company at the time 
his invention was being perfected, provides 
no cause for the employer to think that he 
has a license in the invention In the case 
of Anton I Sanbo venoms the Bear Manu- 
facturing Company, the plaintiff was 
granted an injunction prohibiting the de- 
fendant from further manufacturing and 
selling his patented device, and from further 
infringing his patent covering a flat bar 
type wheel alignment indicator 

An agreement had been made wherein 
the inventor was to have a royalty for each 
product manufactured, equal to twice the 
cost of the materials entering into the com- 
pleted device It was also agreed that there 
were to be frequent statements and ac- 
countings, and that any money advanced 
to the inventor was to be deducted from his 
royalties. 

The defendant contended that it was en- 
titled to an implied license in the invention 
by virtue of having been an employer of the 
plaintiff at the time he made the invention. 
The company also contended that Sanbo 
had been hired to work for it as superin- 
tendent of its machine shop, and that fact 
entitled the company to manufacture any 
of his inventions It was further pointed 
out by the defense that the inventor was a 
stockholder and a director of the corpora- 
tion manufacturing his device, and that his 
invention should therefore belong to the 
corporation 

These contentions were disproved, in the 
opinion of the court, by reason of the fact 
that there had been a clear understanding 
between the parties as to their rights The 
law governing the rights of an inventor to 
his invention has long been established, and 
the mere fact that one is a stockholder, 
director, or officer of a corporation does not 
give the corporation any property right in 
the invention except in cases where there 
are substantially such relations existing 
between the person employed and the cor- 
poration as would give the corporation a 
right to the patent because the inventor is 
an employee. 


The Patent Attorney— Friend or 
Enemy? 

T TNETHICAL conduct on the part of 
^ certain patent attorneys, whose prac- 
tices place them on the level of auctioneers 
and vendors of patent medicines, has re- 
sulted in the establishment of a code of 
ethics for the members of the American 
Patent Law Association. Advertising 
methods approved by the Association con- 
sist of soberly-phrased announcements 
and business cards conforming to the 
standards of good taste and propriety one 
expects in the professions. 

Replying to a questionnaire sent to a 
large number of judges throughout the 
United States, the Judges expressed the 


opinion that most cases of unethical con- 
duct in connection with inventions and 
patents could be attributed to attorneys 
handicapped by youth, inexperience, and 
ignorance. An unofficial observer might 
comment that another reason is the preva- 
lence of “go-getter” patent attorneys of 
the type specializing in great promises and 
small results. But the common fault is in- 
experience in the exceedingly intri- 
cate procedure to be followed in han- 
dling patent cases. Realizing the 
advantages possessed by patent specialists 
of long standing, many lawyers without 
patent experience safeguard the interests of 
their clients by placing such matters in the 
hands of reputable patent attorneys. 

“A normal baby is usually a phenomenon 
to its parents. The average inventor feels 



' OourtMy Muwum of th« PMoefuI Art* 


This striking example of progress 
during the past 200 years forms 
part of one of the many interesting 
exhibits at the Museum of the 
Peaceful Arts, in New York City 

the same thrill,” according to an editorial 
in a recent issue of Engineering and Mining 
Journal. To save useless time and work it 
is usually to the advantage of an inventor to 
discuss with his patent attorney the idea on 
which he is working. In many cases the 
advice of an attorney will be of primary 
importance; the idea may be an old one, 
with which the prospective inventor 
would be merely wasting his time. Or he 
may have conceived an invention of great 
importance, the significance of which can 
be best judged by a specialist in the field of 
invention and patent protection. 

Coincidences occur in many unexpected 
places, and it may be that two or more in- 
ventors are engaged in perfecting the same 
device at almost the same time. If both 
file patent applications covering the same in- 
vention, the Patent Office declares an inter- 
ference, and it is the duty of the inventors 
and their attorneys to prove which of them 
is entitled to the patent. In the abe^ce of 
contrary proof, the law considers the man 
who first files an application the inventor. 

A preliminary inveerigation of the prior 


patents in any particular field may show 
that the invention is already known, and is 
probably unpatentable. In many in- 
stances valuable information may be 
found by studying the files in the Patent 
Office. A more complete examination is 
made by the Primary Examiner at the 
Patent Office when the application is 
received. 

If the Primary Examiner points out 
earlier patents which would invalidate the 
claims, it is the business of the attorney 
representing the petitioning inventor to 
show that the citations do not anticipate the 
invention in question. Certain claims may 
be rejected and others allowed; if certain 
claims are allowed and a patent is issued, 
the inventor receives a 17-year monopoly 
covering the use of the claims. If any 
question of validity arises, the courts must 
decide if the patent was granted legally. 
For tWs reason, it is essential that the ap- 
plication be prepared by an attorney 
qualified to draw up the papers with fault- 
less phraseology and such well-grounded 
claims that the patent will withstand any 
legal battering that may ensue. 


Health Food for Fido 

^HE inventor of an improved dog biscuit 
^ has been granted a patent for a product 
that is rich in vitamines, is preserved from 
deterioration by a hard glazed crust, and 
has a longitudinally concave-convex shape. 
Although the addition of vitamines to food 
is not new, no one had previously added 
them to a food to be baked, and so short- 
ened the baking time and modified the 
baking temperature that the vitamines are 
conserved and protected by a hard glazed 
crust. The novel shape serves a useful 
purpose, for it is easily grasped by the dog 
when the convex side is upward, or when 
the concave side is upward it can be easily 
tipped to a more suitable position for the 
dog to grasp and bite it. 


^^Walker on Patents** Revised 
and Enlatfted 

*T^HE first edition of “Walker on Patents” 
* was published in 1888 and subsequent 
editions were published at irregular inter- 
vals. For the maintenance of his book as 
a permanent up-to-date authority on the 
law of patents for inventions, the author 
provided that at proper intervals a com- 
mittee was to select a prominent patent 
lawyer to revise and enlarge the work and 
thus maintain it as the standard text-book 
on the subject. Confronted with the need 
for a new edition, the committee selected 
Mr. John L. Lotsch to edit, enlarge, and 
make the necessary revisions. 

Mr. Lotsch’s devotion to his task is an 
honor to the original author and a com- 
plete justification of his selection by 
committee. He has spent ovet two sn4 a 
half years on his roviakm of the book fod 
the slkth edition has retail^ al} tke tlPHH 
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Bpicuous and acknowledged merits of the 
former editions, while many of the defects 
and imperfections which impair the use- 
fulness of the work have been removed. 
Abundant new matter has been added and 
includes the only completed digests of all 
cases by the U. S. Supreme Court and the 
nine Circuit Courts of Appeal of the United 
States. 

The new edition presents in a clear, 
concise, and simple manner every phase of 
patent law. The book will be very helpful 
to the Bench and Bar, and will interest 
many laymen as well as inventors, manu- 
facturers, and investors in patents. 


Inventions of Famous Italians 
Exhibited 

F ew nations have so rich an heritage as 
that proudly borne by Italy during the 
past 25 centuries. Always a leader in the 
fine arts, it has also produced some of the 
outstanding figures in the field of science 
and invention. Of these, Leonardo da 
Vinci and Galilei Galileo occupy places 
of first rank. Sharing honors with the 
world-famous inventors of the present 
generation, these scientific pioneers are the 
recipients of the plaudits of their country- 
men who visit the National Italian Ex- 
hibition of History and Science recently 
opened by King Victor Emanuel in the city 
of Florence. 

Among the exhibits are the oldest tele- 
scope in existence, built by Galileo in 1600, 
and models made from designs by da Vinci 
of the first flying machines conceived by 
man. Other models of scientific interest 
include the first condensation hydrometer, 
for measuring the humidity of the atmos- 
phere, which was invented by the Grand 
Duke Ferdinand; the first pendulum clock, 
invented by Galileo and constructed by 
Vincenzo; the first thermometers, made by 
Accademia del Cimento; the first barometer, 
by Torricelli; and the first immersion 
microscope, by Amici. Models of da 
Vinci’s parachute, helicopter, and lathe are 
also on exhibition. Great interest has been 
shown in the model of an internal combus- 
tion engine, made by the monk. Father 
Barsanti. Many modern inventions are 
also on display at the National Italian 
Exhibition, but public interest is focused on 
the remarkable devices produced more than 
600 years ago. 


Wanted — A Budding Genius 

W HETHER or not the young man to 
be selected by Thomas A. Edison 
a 9 his “successor” turns out to be another 
genius, the far-reaching effect of the com- 
petition will stimulate many young in- 
ventors. With the announcement that 
Mr. Edison is canvassing the nation for a 
young man who can carry on the great 
inventor’s work, all young men with lean- 
ings toward mechanics, chemistry, radio, 
and kindred branches of science have begun 
to wonder how even a genius can pick a 
genius. 

The young men whose minds have 
wandered to such thoughts have been in 
distinguished company, for Science Service 
engaged a number of prominent psycholo- 
gists to discuss the same question. Forty- 
eight promising students, scholastic science 
leaders of their states, will be selected by 
their governors and sent to the famous 
Edison laboratories in West Orange, New 



will receive a scholarship, accompanied by 
the usual round of honors with which the 
public awards its heroes, bathing beauties, 
athletes, and visiting delegates. 

Dr. Donald A. Laird of Colgate Uni- 
versity doubts if Mr. Edison will uncover 
a genius of his peculiar caliber, but thinks 
such a contest will stimulate many young 
inventors. “His questionnaire will give 
an approximate measure of the practical 
general intelligence of the candidates, 
which is important for inventive genius,” 
in the opinion of Dr. Laird. “But how to 
measure the emotional drives and real 
desire for achievement which are also im- 
portant is still a problem. These non- 
intelligence factors may be more necessary 
than mere knowledge and intelligence.” 

Louis M. Terman of Stanford University, 
author of “Genetic Studies of Genius,” is 
of the opinion that “it is possible to identify 
with considerable certainty the youth who 
is endowed with scientific talent. But,” 
he adds, “the whole bet should not be 
staked on one horse. If the ten most 
promising are selected and trained, Mr. 
Edison will have a better chance of finding 
ultimately the one individual he wants.” 

Dr. Knight Dunlap of Johns Hopkins 
University says, “How would I pick a 
single genius? I wouldn’t. I should pick 
out a quartile of the class making the best 
school record . . . but which of these 
would prove to be a major contributor to 
the world’s progress no one could predict. 
Mr. Edison might just as well take the 
brightest boy in Jersey City or in Lancaster 


Designs 


Design for Lace — P atc‘nt 78429. Ben. A. 
Ball. 

Design for a Sign Novelty — P atf^nt 
78366. Stanley J. Shepard. 

Design for a Combination Bathroom 
Fixture — Patent 78498. John H. Balmer. 

Design for a Stocking — Patent 78524. 
Ruby Lefi. 

Design for a Lamp — Patent 78505. Henry 
O. Czech. 

Design for a Handkerchief Display 
Rack^ — P atent 78574, Evelyn L. Hill. 

Design for a Lamp— Patent 78578. Paul 
Kornan. « 

Design for a Lens Clip or Similar Article 
— Patent 78594. Vincent Tanasaa and Jacob 
J. Pomeranz, 

Design for a Jewelry Display Base — 
Patent 78668. Leo Flier. 


Chemical Processes 


Process of Toning Blueprints Green — 
The blue image being composed of ferrous-ferri- 
cyanide, the ^nte are subjected to a solution of 
uranium salts, potassium ferri-cyanide, and 
acetic acid, until the blue turns to a green, and 
then washed la water. Patent 1712428. Rudolf 
Rrhsohe. 


anu give him the opportunity of becoming 
an electrical wizard as to carry the quest 
through 48 states and attempt to pick a 
potential genius.” 

“Genius comes in many different forms 
and there is no general type,” according to 
Dr. Arnold Gesell of Yale University. 
“Edison has one kind of genius, Einstein 
another, Kreisler still another. Deliber- 
ately to go about finding a successor for 
any great man it would be necessary to 
make an inventory of the actual qualities 
desired and to specify the particular com- 
bination in which they are preferred. 
Genius comes in patterns, not in doses.” 

Agreeing with several of the other noted 
psychologists that great care should be 
taken in choosing the tests to be used on 
the candidates, Dr. Walter V. Bingham, 
President of the Psychological Corporation, 
is of the opinion that Mr. Edison’s well- 
known questionnaires are not sufficiently 
reliable. With a well-selected series of 
tests it may be possible to find a mind like 
Edison’s, if there is such a mind in the 
group, according to Dr. Bingham. But 
probably he reflects the thought of many 
others when he frankly states his opinion 
as to the futility of the search. “There can 
be no successor to Edison. In his place 
there will be a whole group of investigators 
working together. The day has passed 
when one inventor, no matter how brilliant, 
can outstrip the organized co-operative 
efforts of a great research laboratory. 
But such laboratories need young men of 
precisely the typo Mr. Edison is seeking.” 


Mineral Feed and PRori-^s for Making 
Same — For animals, which comprisea heating 
rock phosphate and acid sulfate to a temperature 
above 300'* C., cooling the mixture, and adding 
water, limestone, charcoal and salt to form a 
paste, to be cut and dried into pellets. Patent 
1712404. Virgil R. Rupp. 


Electrical Devices 


Electric Furnace — For producing calcium 
carbide from a mixture of lime and carbon, at the 
same time allowing the waste heat and products 
of combustion to be utilized for treating shale, 
so that 1* 4 uid hydro-carbons may be gamed as a 
by-prodi. *1. Patent 1711088. Hilliary Eld- 
ridge. 

TlMB- b WITCH — So arranged as to allow an 
alarm dc :k to close an electric circuit at a pre- 
detBrmmed time, to open the circuit at a later 
time, and to intermittently ofierate as for show 
windows or advertising schemes. Patent 
1710111. Manuel H, Rodrigues. 

Electric Lamp and Shade AD,fi'.MTER — 
Which may be associated with the conventional 
electric lamp and shade and will provide a 
means whereby the lamp and shade may be 
adjusted to throw light in any direction. 
Patent 1714369. Frederick A. Howe, Jr. and 
William Hinchliffc. 

Conductor-Retrieving Device for Vacuum 
Cleaners — A device capable of being incor- 
porated in a vacuum cleaner of any conven- 
tional form, for retrieving the electrical con- 
ducting cord so that it may be varied at will as 


Patents Recently Issued 

Classified Advertising 

Advertisements in this section listed under proper classifications^ rate 25c per word each 
insertion; minimum number of words per insertion 24, maximum 60. Payments must accom- 
pany each insertion. 

Anyone desiring the address of a patentee listed in this section may obtain it by addressing 
Mnnn Co.; those desiring official copies of patents herein listed, may secure them by remitting 
15 cents for each one (state patent number to insure receipt of desired copy) to Munn & Co., 
24 West 40th Street, New York City. 
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the cleaner is moved about a room i*atent 
1714225. Parke S. Hyde and Damon P. Ray- 
nolda. 

Switch Plate — A glass switch plate, adapted 
for a duplex receptacle switch and having a 
structure for receiving a fastening screw for hold- 
ing the plate m po‘<ition and without engaging 
the fastening screw with the glass. Patent 
1715222 Nathan Chesler. 

Motor and Motor Switi'ii for Flashers 
AND THE Like — For different electric devices, 
such as flashers for signt, and the like, so con- 
structed as to l>e readily adjusted to cause the 
flash to move at different speeds, and to use a 
minimum amount of current. Patent 1714IJ21. 
Stephen H. Sharpsteen. 

Of Interest to Farmers 

Fence Post — Having a self-lot king means for 
securing fencing materials m position in a (juick 
and easy manner, several of the horizontally 
disposed portions of fencing being simultane- 
ously secured in one locking movement without 
the use of extraneous fastenings Patent 
1714388. James McBride 

Of General Interest 

Loose-Leaf Binder — Having rigid tele- 
scopic connecting members in place of the usual 
straps, connecting the members directly to the 
top and bottom cover sections and the back by 
resilient elements which operate automatically 
to adjust the covers. Patent 1710450. Frank 
H Crump. 

Eyeglass Cleaner and Polls her —Having 
bulged pockets, supported on pivotally con- 
nected arms, for the reception of the thumb 
and Anger of the hand, so as to press said pockets 
against opposite surfaces of an eyeglass for 
pohshing purposes. Patent 1712325. David 
Brandfon. 

Design Generation — By an instrument of 
the kaleidoscope type, whereby various units of 
a design may be produced not only as sugges- 
tions, but may be preserved exactly as they ap- 
pear, except possibly for variations of color, by 
photography. Patent 1712431. Walter C. 
Hadley. 

Combination Shelf and Clothksrack— 
Which may be readily inserted in a clothes closet 
or locker and the clothes held free from the 
walls so that air may circulate therethrough, and 
any article removed without disturbing others. 
Patent 1711854. Milton M. dander. 

Clinging Figure — Having flexible limbs ex- 
tending therefrom and suction cups formed 
integral with the extremities thereof whereby 
the suction cups constitute both hands and feet 
simulations and surface attaching means. 
Patent 1710989. Andrew Kelly. 

Hair Curler — Consisting of a single piece of 
material foldable into two sections for enclosing 
a portion of hair and firmly grasping all the hair 
ends, thus curling the hair clear to the ends. 
Patent 1710216. Edna L. James. 

Casement Window— So construct>ed that it 
may be hung with a minimum amount of labor, 
and which has means for supporting itself in 
the window frame to permit the carpenter to us© 
both hands in securing the sash. Patent 
1710171. John Lindsay. 

Combined Refrigerator and Display 
Stand — Having a plurality of slidably mounted 
baskets for displaying friuts and vegetables in 
such manner that the air may circulate freely 
therethrough, and a refrigerating compartment 
for housing such articles as are easily destroyed 
by exposure. Patent 1711921. Norton H. 
ConneU and Mion McMahan. 

Combination Dishpan — A combination 
rectangular pan for washing and draining, com- 
prising two sections adapted for arrangement 
within a kitchen sink^ one section presenting a 
receptacle for washing water* the other having 
a prorated bottom eupported on legs, for 
drfdaing. Patent 1711721. Hathilde Hem. 


Ring — In which a plurality of annular sec- 
tions are rotatably Joined together for displaying 
various combinations of stones, the ring is of 
neat and attractive appearance devoid of pro- 
jections on either inner or outer surfaces. Patent 
1712417. George Beaujard, Jr. 

pRirE Ticket Holder — Which may be 
quickly attached to and detached from a suit- 
able support, the price ticket or card readily 
inserted or removed, and the whole manu- 
factured with economy as regards material. 
Patent 1712428. Francis Devins 

Face Pactc — Constructed to snugly conform 
to and completely cover the chin and face sides, 
for treating the face with hot and cold applica- 
tions to soften the beard incident to shaving, 
yet leaving the operators hands free. I'atent 
1709936. Wilbert L. Drew. 

Vai.ve — Particularly adapted for controlling 
the flow of water to a fire hose, it may be ad- 
justably set to prevent the delivery of fluid there- 
through above a predetermined pressure, and 
locked against unauthorized tami>enng. Patent 
1712298. Thomas B. Ford. 

Jewelers’ Imitation-gem Display Book — 
The loaves of which are provided with apertures 
so correlated that as each leaf im displayed the 
stones of all the leaves therebencath, as well as 
the stones attached, will be exposed to view, 
l^atent 1709987. Charles E Everard. 

Furniture - Covering - Pad Connecter — 
Which, in addition to securely locking a plurality 
of table cover sections in co-related or adjusted 
position, includes means for readily effecting the 
release of the sections. Patent 1712820. Jacob 
Zitzerman. 

Propeller Guard— A pair of cages, adapted 
to be removably secured on either side of the 
propeller of a boat used for diving purposes, to 
prevent the life line and hose connection of a 
diver’s outfit fowling. Patent 1713446. Gabull 
Peterson. 

Cooker — Having a vertically adjustable food 
supporter whereby the food may be held at any 
desired point above the cooker bottom, and 
wherein an even degree of heat will be trans- 
mitted, and the fuel consumption reduced. 
Patent 1712926. Tennic Lowe-Lile. 

Salt-Bath Furnace — Whereby the molten 
salt is kept at the desired temperature for 
hardening steel in a non-decarburizing con- 
dition, which consists m the introduction of an 
acid, non-volatile oxide, preferably silica, in 
contact with the salt. Patent 1718472. Axel 
G. E. Hultgren. 

Ornamental Building- -A structure of 
conical form, having doors and windows near 
Its base, and depicting an edible ice cream cone, 
with means for illuminating the exterior by 
projected lights to harmonize h ith the cone and 
colors of the ice cream Patent 1713050. 
George H. Natxel and Frank E. Jackson. 

Spring Action for Firearm Hammers — 
Capable of application to all types of firearms, 
when applied to automatic pistols, dispenses 
with the comparatively complicated spring ac- 
tion embodied in the grip, and in the heavier 
types permits the grip to be reduced in size. 
Patent 1711874. Archibald R. Brinkerhoff. 

Holding Ring for Compact Plates — An 
L or Z shaped ring in cross section, for holding 
compact plates in position, the construction 
lieing such that projections from part of the 
ring act as yielding locking means for holding the 
compact plate in position. Patent 1714376. 
William G. Kendall. 

Surface Finisher — Including a finishing 
head to be slid back and forth over a floor or 
other surface being worked upon, and a hollow 
manipulating handle which (M>nstitute8 a reser- 
voir for the liquid used in the finishing operation. 
Patent 17148^. Harold de Jong. 

Folding CuAiR^Havlng a back frame ele» 
ment with which a seat and supporting legs are 
f oidably connected in such manner as to lie wholly 
within the confinea of the baclL and oi^npy a 
minimum of space In alorage* Patent i7l4&8t 
Finn Simmons. 


Packing Cover— H ade of rigid or Bemi-rlsid 
material, In a completed or knock-down form 
ready for assembly for the protection of deli* 
cate parts and adjustments of a typewriter, 
while in the process of packing or in transit. 
Patent 1787724. James P. Ward. 

Container — For powdered or granular ma- 
terial, having two relatively rotatable sections 
which permit the discharge of the contents 
when uncovered, without likelihood of the 
openings becoming clogged should the contents 
b<H‘ome moist. Patent 1714868. Arthur W. 
Hobson. 

Soap Chipper — Whereby a housewife may 
slice up into ribbon-like chips her favorite 
brand of soap instead of being obliged to use 
soap flakes of the brands usually sold on the 
market. Patent 1714418. John A. Woodward 
and Leo M. Greany. 

Swab Holder and Swab Therefor — 
Comprising a pair of forked extensions for re- 
ceiving a tubular element and maintaining the 
same under tension, adapted for use in holding 
a tooth brush, a medical swab, or other pur- 
poses where such a handle may be appUed. 
Patent 1713816. Joseph T. Berthelote, 

Hurdware and Tools 

Shears— Embodying crossed blades having 
arms provided with finger loops and shoulders 
and edges so formed that they permit the normal 
cutting of hair but prevent pinching or rutting 
the ears or other parts of the head. Patent 
1710466. Henry W. Latimer. 

Speed Wrench — Having mechanism func- 
tioning by the action of inertia to automatically 
cause rotation of the stock to continue through 
an uncertain interval of time thereby greatly 
facilitating the labor of releasing tightly bound 
nuts. Patent 1710198. Emil Torgerson. 

Pipe-Bending Tool — Which may be set on 
any size pipe up to and including three-fourths 
of an inch at any angle to a curve, whereby 
the bend is to be changed in form, is particu- 
larly adapted for electric conduits. Patent 
1712414. Andrew B. Allen. 

Can Punch and VENT—For punching a 
plurality of holes in the head of a can which 
may be used for pouring the contents from the 
can, and for venting t)^ can, and sealing the 
openings when the can is not in use. Patent 
1709614. Charles W. Bassett and Edna M 
Bassett. 

Combination Drill and Countersink — 
Comprising a drilling portion, a counter- 
sinking portion, and a stop, in one single-piece 
unit, BO arranged that the unit may be eco- 
nomically manufactured, for use in the drilling oi 
brake linings. Patent 1711012. Rudolph 
Brandt. 

Screw Driver Attachment— For preventing 
slippage between the screw driver and the screw, 
the attachment automatically giving way and 
freeing the screw as the screw is driven home, is 
readily applied to any standard screw driver. 
Patent 1712196. William A. Burger and Ray- 
mond B. Callahan. 

Sash-Cord Anchor— ^n the form of a metal 
plate detachably secured to the inner face of the 
stile which enables the attachment to be made 
or the cord released without removing the sash 
or disturbing any part of the frame. Patent 
1718422. Jacob A. Cohen. 

Wrench — Having the dual properties of a 
pipe wrench and a nut wrench and quicldy ad- 
justable means for the jaws in either use, the 
handle and jaws acting as a compound lever to 
cause the Jaws to any object. Patent 
1718088, Amos R. Ersland, 

Paintino and Deooratino TD0i>-0r 
machine adapted tor striping, stendling and 
straight surface painting, the tool induding a 

fiddresetvolrandnovdpaiiitfeedliigatidapiily- 
Ing rntana, and may be readily Udod 
MM in the work* Patent 
Daw. 
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Can Opener — Hmving a aupporting plato 
Upon which a can may rest, and a standard 
carrying a blade for cutting the can top, and 
means for rolling the cut edge so that it will be 
continuously smooth. Patent 1718823. Henry 
J. Edlund. 

Heating and Lighting 

FXRBPi*ACE — The hearth of which is raised a 
slight distance above a floor, a well depressed 
below the level of the hearth and air ducts 
communicating with the well for deflecting 
practically all the heat into the room. Patent 
1711099. Samuel A. Ford and Richard Waldie. 

Furnace Uttuzino Forced Draft— So 
arranged as to cause a constant pressure of 
steam In the boiler, the steam pressure controll- 
ing the draft passing through the grate, and the 
draft controlling the fuel supply to the com- 
bustion chamber. Patent 1714432. Elmer A. 
McArthur. 

Machines and Mechanical Devices 

Mechanical Movement — A vertically re- 
ciprocating float readily raised by the waves and 
falling by gravity, and means whereby the 
rising and falling will be guided between racks 
thus generating power on both upward and 
downward strokes. Patent 1711103. Richard 
B. Smith. 

Refrigerating System — Comprising means 
for circulating a refrigerant fluid, whereby the 
refrigeration of the circulated medium is 
stopped whenever the pressure of the circulated 
medium increases or decreases between certain 
limits, thereby preventing the freezing up of the 
coolers. The inventor has been granted two 
patents, 1712667 and 1712668. Richard W. 
Kritzer. 

Textile-Finishing Machine— Which oper- 
ates to smooth the fabric and impart a high luster 
and natural sheen on both sides of the cloth 
during a single running, and whereby a uni- 
form pull is exerted in feeding the cloth through 
the machine. Patent 1712308. Frederick W. 
P. Rose and Christian Werner. 

Woodworking Machine — Capable of being 
readily converted into a rotary disk saw machine, 
a reciprocating scroll saw machine, and a wood 
turning lathe, also functioning as a grinding 
wheel, buffer, polishing wheel and drill. Patent 
1711077. Henri C. Bablze. 

Glass-Serving Apparatus— For use in con- 
nection with automatic bottle making machinas, 
for flowing a molten slug of glass from the 
furnace into a container in such manner that 
the hot end will be subsequently arranged ad- 
jacent the moulding form. Patent 1712327. 
Homer Brooke. 

Power-Multiplying Mechanism — Which 
provides a simple means for transmitting power 
from one point to another through levers, and 
whereby a comparatively long stroke is trans- 
lated into a power thrust of short strokes with a 
minimum loss in transmission. Patent 1712444. 
Douglas F. Maltby. 

Soldering Machine— For soldering the 
corners of metal doors or similar articles, a 
universally adjustable work holder being pro- 
vided to which the door is secured, and the 
corners immersed first in an acid pot and then in 
a solder pot. Patent 1712443, Louis Llebman. 

Aspirating Device — Comprising a closed 
casing formed of telescoped tubular sections 
detachably joined in concentric relation provid- 
ing a fluid pressure receiving chamber housing 
an aspirating tube as applicable to so called 
'‘vacuum deaners." Patent 1712425. Henry 
S. Earnest. 

SoUND-REPRODUaNO AND PlCTURB-EXHIBIT- 
INO Apparatus — Whereby the microphone of a 
radio circuit and an amplifying bom are em- 
ployed for permitting sound to be distributed 
iimultaneoualy with the act of projecting pic- 
tures of objects or scenes upon Rn exhibiting 
screen. Patent 1710994. Albert T. Marshall. 


Automatic Stop fob Tabulating Ma- 
chines — Which can be attached to any standard 
type of machine and set to permit tabulation of 
any desired number of lines and then auto- 
matically stop, the operation may bo repeated 
as often as desired. Patent 1712901. Robert E. 
Paris. 

Propeller for Surface Water Craft — 
Whereby oppositely driven propellers are ar- 
ranged side by side, each mounted in such 
manner as to dispose only the lower pari of 
each blade in the water, when the boat attains 
its maximum speed. Patent 1713448. William 
J. Roe. 

Sound-Reproducing Machine — Comprising 
a plurality of record disc* carrying tables, a 
continuously driven shaft and a pair of auxiliary 
shafts, for automatically changing the discs 
whereby a continuity of reproductions of a 
series of records may bo obtained. Patent 
1713481. Luigi Robimarga. 

Stage Lift Flowing Device— A combina- 
tion differential and velocity fluid pressure con- 
trol device or valve, designed to open and close 
by the velocity and pressure of a liquid column 
to control the flow of liquid. Patent 1712418. 
Alexander Boynton. 

Guard for Paper-Winding Machines — 
Of the double drum type, which automatically 
conforms to the size of the roll as it is being 
wound, and when wound may be swung to an 
out-of-the-way position for the removal of the 
finished roll, and replacement of a new core. 
Patent 1713382. John C. Hammel and William 
O. Dickinson. 

Grommet-Makino Machine— Wherein the 
strands of rope are fed into 1 he machine by hand, 
and held in place while applied to a mandrel, and 
acted on in such manner that a grommet will be 
formed thicker than the strands used. Patent 
1714339. William A. Young and Roland L. 
Ankener. 

Paint Mixer — Comprising means for de- 
tachably supporting in a rotatable vertical 
operative position upon a container, a paddle 
formed from bent wire loops, for quickly re- 
mixing ready-mixed paint, which by reason of 
standing has settled. Patent 171 1436. Harold 
S. Rambo. 


Medical and Surgical Devices 

Dental Tool — A power driven reciprocating 
file, which is particularly helpful for cutting 
down the abutting faces of adjacent teeth, and 
smoothing off fillings or preparing a tooth for 
filling. Patent 1712469. Willard B. Force. 

Prime Movers and Their Accessories 

Thermostatic Valve Control— For con- 
trolling water flow, especially adapted to be 
used in connection with a motor and a radiator 
for automatically closing the circuit of water, 
whereby the motor may be warmed up more 
readily. Patent 1711901. Adolph O. Nelson. 

Combined Steam Electric Drive for 
Generator Sets — An arrangement of steam and 
electric power drive providing full and flexible 
accommodation to generator load and shaft 
torque with a balanced distribution of the load 
on the shaft. Patent 1714449. Ralph £. 
Royse. 

Safety Dashpot — For use in conjunction 
with centrifugal governors now in common use 
on steam engines, turbines and electric genera- 
tors, for providing a proper damping effect 
while permitting quick movement under un- 
usual drcumstances. Patent 1714431. Olovg 
Lissen. 

Railways and Their Accessories 

CrossinO Gate — Including a fixed frame 
structure, and two units arranged at the crossing 
approaches and operated by the train to close 
the gates while the train is passing, and open the 
gates when the train has passed. Patent 1712441. 
Louis Lamagna and Albino Botta. 


Railway Tib and Rail Seat— A concrete 
tie adequately re-inforced at the points of great- 
est strain, and in addition having a base forming 
a seat resisting upward displacement and offering 
compensation and adjustment for wear both in 
rail tread and scat. Patent 1713454. John E. 
Springer. 

Pertaining to Recreation 

Toy Parachute — In the nature of a ball 
composed of sections held together for a pre- 
determined length of time by suction, but 
separating after the ball is thrown in the air, and 
forming a parachute which will slowly descend. 
Patent 1713432. Theodore G. Griggs. 

Dancing Toy — Doll figures supported in 
such relation to the rotary turn table of a phono- 
graph that the operation of the phonograph 
will produce motion simulating dancing in 
consonance with the music. Patent 1713480. 
Isaac W. Furman. 

Exercise Bah — A strong durable bar, which 
may l>e used as an ordinary gymnastic wand 
except that it may be extended and collapsed 
during exercising movements, or the members 
locked at any given length, forming a rigid 
bar. Patent 1714391. Robert B. MeWhirter. 

Pertaining to Vehicles 

Signal — An automatic electrically operated 
signal whereby the driver of a motor vehicle may 
readily ascertain whether or not the usual tail and 
signal lights arc functioning. Patent 1712395. 
Alexander M. Miller. 

Automobile Light Indicator — Particu- 
larly adapted for association with the lighting 
circuits, to positively indicate to the operator 
whether the head and tail lights are illuminated 
when intended so that should any one light be 
extinguished it will be indicated to the driver. 
Patent 1713051. John A. Oya. 

Apparatus for Use in Cleaning and 
Polishing Automobiles — By which the per- 
formance of the several operations necessary 
in cleaning and polishing an automobile both 
interiorly and exteriorly is greatly facilitated, 
and on a relatively small area of ground. Patent 
1713014. Louis J. Wilde and Bee K. Gillespie. 

Safety Device for Automobiles — Which 
swings a guard member, arranged in front of the 
bumper, to push a pedestrian out of the way 
when an accident is imminent and automatically 
applies the brake, the operating lever being 
actuated from the driver’s seat. Patent 1713403. 
Walter Sniatowski. 

Dust Guard — Or mud guard, for automobiles 
or other vehicles, constructed of resilient ma- 
terial throughout, and of such consistency that it 
will yield and then return to form after an 
appreciable blow. Patent 1713405. Arthur V. 
Stansfeld. 

Camping Outfit for Automobilists — 
Constituting articles such as a table, stools, and 
storage receptacles for food, all of which may 
be nested as a single unit and carried trunk-like 
on an appropriate and quickly accessible part 
of an automobile. Patent 1712213. Horace 
W. Jknicke. 

TRl)frK- -A two wheeled truck adapted to 
suppol^ tN forward end of a two wheeled cart, 
capable of a Wide range of utility, but particu- 
larly forming a supporting and traction means 
for the conventional Cuban cane cart. Patent 
1714883. Ricardo I.,eon. 

Jacking Apparatus for Trailers — Which 
will elevate the trailer to disconnect the coupling 
with the tractor, and will support said trailer 
in elevated position while it is being loaded or 
unloaded, thereby relieving the tractor for other 
work. Patent 1715236, John A. Higgins. 

Valve — For pneumatic tires, wherein the 
seating member is held against the valve seat by 
a screw connection with the valve casing, in- 
stead of the usual spring actuated seating mem- 
ber. Patent 1718889. Walter H. Criswell and 
Leslie W. Bond, 




Nearly $200,000 has been spent in the prepara- 
tion of the Electrical Courses of the International 
Correspondence Schools. 

They have helped thousands of men to get 
good positions in this fascinating profession for 
two reasons, (1) They are specially designed 
to meet the needs of the student who studies at 
home. (2) They are written by practical men. 
Here arc just a few of the men who have con- 
tributed to these courses: 

EoOAa Knowlton — E lectrical Engineer, Altcrnaling Current 
Engineering Depaitment, General Electric. Co. 

J. Lesttr WoooBRiDoic, E.D. and M.E. — Chief Engineer of 
the Electric Storage Battery Co. 

0. J. BusitNEi,t — Superintendent of the Meter Department, 
Commonwealth Edi&on Co. 

S. A. Fletcher— Electrical Engineer, Superintendent of 
Service. Alabama Power Co. 

H. B. Gear, A.B., M.E. -Engineer of DistributioiL Assis- 
tant to Vice-pre&ident, Commonwealth Edison Co., Chicago. 
C. E. KNOX—ConsuUing Engineer on the Wooiworth Build- 
ing, New York. Author of “Electric Light Wiring." 

G, E. Parham, M.E.— Electrical Engineer, General Fore- 
man. the Brooklyn-Manhattan Transit Corporation. 

S. H. Mortenson — Designer of Alternating Current Motors 
and Generators. Allb-Chalmers Manofacturing Co. 

\^en you read over a list like that, you know why these 

1. C. S, Electrical Courses have been endarMtl by Editam 
and SteinmeU • , , you can sec why we say they will 
help you. 

Just ng^rk and mail the coupon printed below 
and well gladly send you a Free Booklet telling 
all about these I. C. S. Electrical Courses or any 
other course in which you are interested. 
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Only through high intent ami 
steadfast will to achieve 
are obstacles overcome — 
the heights attained 



Packard has always aspired high and had but a 
single goal. Thirty years ago Packard those the 
difficult, distant peak of perfection as its aim. 

From that original intent — to build only the 
finest motor cars to a single standard of highest 
quality — Packard has never deviated. It has 
sought broader patronage not by building to a 
price, but by producing better cars. 

Step by step through the years, Packard cars 
have been refined, improved — in beauty of de- 


sign and in excellence of engineering. Facilities 
for their manufacture and distribution have 
been increased and bettered many fold. Suprem- 
acy has been attained but Packard still constantly 
seeks to make its cars more nearly perfea. 

Packard offers its clientele today incomparably 
finer and more luxurious vehicles at prices 
which are but the natural result of increased 
public favor. For as Packard has prospered, it 
has shared its success with those discriminat- 
ing motorists who buy its tars. 


ASK THE MAN WHO OWNS ONE 



l^INTTSD IN V H A , BY ART C<)l.i»R I'RINTINO i OMI'ANY. DUNBUURN, N J, 



It’s all the same to 
me— just so I get a 


Camel 
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SILVERING LARGEST TELESCOPE MIRROR 
IS THE AIRPLANE DIESEL PRACTICAL? 
STEAM VERSUS WATER POWER 


What is that "Knock”? 



T he ^\nc)ck” was a mystery in the automotive 
world until the scientists in (rencral Motors 
Research I iihoratories starred on its tr»iil. Before they 
finished they not only found out what that elusive 
^''knock” was, hut were actually able to take a pic- 
ture of it’ 

This was made possible b) the development of the 
Midgley Indicatoi, which records the piessure inside the 
c)linder of a gasoline engine. It w^as this ingenious de- 
vice which first revealed the truth — that the ^'^knock” 
was caused not bv the cnttine, but In inherent faults in 
gascdine itself. 

It showed that gasoline, when tompressed bevond 
certain limits, exj)IodLs too fast tlnit is, ^\not ks^^ anci 


loses pcjwcr. I'hcn the problem was to find something 
to mix with gasoline to control its combustion rate as 
compression was raised. After )ears of research it was 
found that Ethyl fluid, containing tetraethvl lead, was 
the solution. 

Today leading oil companies mix Eth)l fluid with 
their gasoline to form Ethyl Gasoline. Ethyl made 
possible the engines of higher cc^mpression now on the 
market. By eliminating ^\nock’ in engines of average 
compression it brings out additional power, gives them 
a new resiliency and nimblcness impossible to obtain 
with ordinary gasoline. Rich* with hthvk 

1 I in I (. \ ()1 IN h C t)R POK A I l )N 4.5 Uioddwav, Nt h .rk City 

C liuri h '"li ct, 1 or >nt< , I dll jS tjue u Vuu« h C.Kc , Lou li n, t nj, 


ETHYL 



Knockflout thm "knock*’ 


GAS O LIN E 


IQ) F. G. C. 1919 





E ight out of ten American 
men shave with a Gillette 
Razor, and probably not more 
than half of them use the cor- 
tect diagonal stroke shown 
l^ei^ 

But they all judge a shave 00 
|ta face value, and they find the 
value fhrti in every Gillette Blade, 
noioattcr what stroke they hap- 
■: use,;: #ilieCO|' "'has. put^ .it ' 


$12,000,000 in blade improve- 
ments alone. Today the work is 
done by atua^gly skilful ma- 
chines— adjust^ to one ten- 
thousandth of an inch. And the 






The only Individbil in history, tneient or 
modem, whose {MCtmre end signeture ere found 
in every dry end to^ every country in the 
world, b xiiEtg C 

Tl^ pictttie^ ere univetsel eigo* 


product of these machines is test 
and rc-tested by a long line 
inspectors who get a bonus f 
every blade they discard. 

Tomorrow morning slip a fre; 
Gillette Blade into its holdc 
Lather ivell and use the corre 
diagonal stroke. Let the work 
best t^ade in the world’s be 
razor give you the best of i 
poss^le shaves. Gillette Safe 
Razor Co., Boston, U. S. A. 





H 


SCIENTIFIC AMERICAN 





TICK^P 


The hoy takes his birthday is.' ate h apart to tee what makes it tick. 
The hoy gt'own older- Jtttens to the tick of lu aniurn electrons dit charged into 
spate — he actually hears the atornt of the metal disintegrate. 



JOm us IN THE GENERAL ELECTRIC 
HOUR} BROADCAST EVERY SATURDAY 
AT 8 P.M., E.S.T, ON A NATION-WIDE 
N.BX* NETWORK 





T he spirit is the same — the spirit 
of pure science. For thirty years 
General Electric has encouraged this 
spirit — this keen play of scientists 
just beyond the border of the known. 

Both for you and for General 
Electric this policy has proved to be 
a profitable investment. For example, 
the present G-E Mazda lamp. Years 
of purely scientific investigation pre- 
ceded this invention, which saves the 
American people about a billion 
dollars a year in lighting bills. 

General Electric research has made 
many such practical contributions to 
the comfort, health, and prosperity 
of us all, yet most of them owe their 
origin to the purely scientific curiosity 
which is the real dynamo of General 
Electric accomplishment. As a re- 
sult, the G-E monogram is your assur- 
ance of electrical correctness and 
dependability, whether it appears on 
the motor that runs your sewing 
machine or on those that drive great 
liners out to sea. 


GENERAL „ ELECTRIC 
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The slightly concave disks of 
glass iwc” as light gatherers in re- 
fiectihg telescopes are nothing but 
mechanical supports for the real 
mirror — a film of metallic silver about 
one hundredth the thickness of tissue 
paper, deposited chemically on the 
front of the glass. This month, as 
explained in the descriptive article 
on page 225, two artists have co- 
operate to depict this interesting 
process. 
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Industry follows population 

to LOS ANGELES COUNTY 




50 % 

of the Pacific 
Coast States' 
added 

POPULATION 

during the last 8 years, have settled herel 



Population density has brought to Los Angeles 
County more faaories, producing over double the 
output, than the next largest Pacific Coast County. 
With 40% of Coast population in Southern Cali- 
fornia, local industries enjoy a large home market, 
and economical distribution by truck, rail or 
water to Western States and foreign countries. 
For specific information kindly address — 
Industrial Department 

LOS ANGELES CHAMBER OF COMMERCE 


New industries will find: 
Adeejuate, contented labor; 
low building costs; good fac- 
tor)' sites; low'-cosc power, 
natural gas and oil fuel and 
abundant water. Airplane 
mail and commercial service 
is more than one-third of 
the national daily total. 


INDUSTRIAL LOS ANGELES COUNTY 



Looking Ahead 
With the Editor 


Among Our 
Contributors 


October — ^Aviation Number 

AVIATION is rapidly finding its stride but the time 
jTx is still far distant when we may accept its "ad- 
vances with any great degree of matter-oMactness. 
There is a large element of novelty in the Autogiro^ for 
example, which puzzles many; airport design problems 
are still largely unsolved; dirigibles — particularly those 
ordered for our Navy— are thought by some to be iifo- 
practicable and by others, the most efficient form of 
aircraft; youngsters want to fly but have little knowl- 
edge of good air schools and, of course, parents went 
their boys to attend the best; and many see in the new 
Packard Diesel engine for airplanes the greatest ad- 
vance of the year. Our October Aviation Number 
will include articles on as many of these Subjects 
as possible while the remaining ones will be held 
over for future issues. In October also, will be an 
article on the airlines of the United States by Professor 
Klemin, one on the industrial and financial aspects of 
aviation, and last but not least, one about the interest- 
ing air experiences of a friend of yours who has been 
called the ‘‘Patron Saint of Aviation* Will Rogers. 

England's Ancient Flint Mines 

J UST as we mine our metals to keep our industries 
going, ancient man in England mined flints from 
which to fashion his tools. The site of these mines and^ 
the nearby workshops is one of the most important 
prehistoric areas so far discovered in England, accord- 
ing to the scientist who writes of them in an early issue. 

The Keenest Edge is Jagged 

J UST how saw-tooth-like must your razor blade be to 
give you the best shave? Your face doesn't know 
but a scientist who has made an intensive study of the 
question does. In a forthcoming article he will tell 
you some very surprising facts about your razor blade 
and show micro-photographs of good and bad edges. 


Have We a Naval Yardstick? 

AFTER years of discussion, there is at last a ray of 
Jx hope for definite reduction of existing and pro- 
jected naval armaments. An article now ready for re- 
lease discusses past limitations attempts, from the 
abortive one of 1898, initiated by Russia, to the recent 
meeting of the Preparatory Commission at Geneva; and 
explains our present stand as stated by Mr. Gibson. 

Every Issue Fully Illustrated 


^ The well-informed man or woman is the one 
who ptogr esses* Why not let the SciBKTlFlc^ 

Ambrican briny to you thedatest news of the scientific 
world in general? The cost %s nominal — only four 
dollars for an entire year's subscription* 


Major Levin H. Campbell, Jr. 

r? n Having served as a 

M Captain in the Coast 
Artillery Corps, Major 
Campbell was transferred 
to the Ordnance Depart- 
ment in 1918. With the 
rank of Major, he hes 
been, since 1919, di- 
rectly connected with 
the design, manufacture, 
and test of Army automotive equipment. He 
also spent a year in the shops of a large 
tractor company undergoing practical in- 
struction, Thus he has a rare knowledge 
of tanks, and other automotive equipment 
that has assumed a position of such impor- 
tance in the Army's mechanization plans. 

R. W. Porter 

Twelve times Mr. Porter, one of our 
corresponding editors, was in the far north 
with Peary, Fiala, and others as astronomer, 
surveyor, and artist. Two winters he spent 
under starvation conditions with the Ziegler 
Expedition when its ship was crushed in the 
ice. As he is a natural born mechanic with 
a love for optics, it is not unnatural that 
astronomy led him into telescope making. 

R. M. Boykin 

Of late years there has 
been much discussion of 
the momentous question 
of steam versus water- 
power for the generation 
of electricity. With his 
article in this issue, Mr. 

Boykin steps boldly into 
the argument with some 
convincing facta. And 
well he may, for he is President of the North- 
western Electric Light and Power Associa- 
tion, is MTanager of the Seattle office of the 
Puget Sound Power and Light Company, 
and has made a long study of this question. 

J. |leid Moir 

A business man, Mr. Moir turned amateur 
scientist in 1909. The flints he found and 
claimed were of pre-glacial make, were not 
widely accepted until, in 1923, there came 
full recognition when an international com- 
mission of scientists pronounced them genu- 
ine, By scientists he is now regarded as a 
professional. His archeological explorations 
range from the pre-glacial to the Iron Age. 
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NORTHWEST AT 125 
MILES- AN HOUR! 


Features of Ford Plane 

An-metal (corrugated alumi- 
num alloys) — tor strength, 
uniformity of material, 
durability, economy of 
maintenance, and struc- 
tural safety . . . 

Tri-motortd (Wright or 
Pratt &c Whitney air- 
cooled engines, totaling 
from 900 to 1275 horse- 

power) — reserve power 
for safety. 

Speed range — 55 to 135 m. 
p. h. Cruising radius, 580- 
650 miles. 

Visposabie load — 3670 to 
5600 pounds. 

High wing monoplane 
(single, stream-lined, can- 
tilever wing) — for 
strength, speed, inherent 
stability, visibility, clean 
design . . . 

capacity (including 
pilot’s dual-control cabin) 
— Buffet, toilet, running- 
water, electric lights, etc. 

Purability—Vlo Ford plane 
has yet worn out in acr- 
vice. 

Price, $42,000 to $55,000 
(standard equipped at 
Dearborn)— Exceptionally 
low because of multiple- 
unit on-line production 
methods. 
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tJte Twin Citiea after gliding high in the air acroas aome ot 
tha moat beavtifitl ana romantic country in America^ 


Air paaaengers entering Hortbweat Airwave Fwd^ plane af Cicero Field, 
Chicago. Time, 3 P. M. They will be in Twin CnteSf after a smooth, safe, 
glorious tight, at 6.40 P. M. f Modern air fields line the entire route. 

S PEED is an Important consideration . . . but it is only one 
of many reasons that have made the Northwest Airwa^fs 
one of the most successful transportation companies in 
America, whether by land or sea or air. 

This service, flying the skyways h«twecn Chicago and 
Twin Cities, was inaURurated in 1926, and has been in opera- 
tion ever since, cairying mail, fast express and passengers. 
95% of scheduled Sights were completed! 

Latest model Ford all-metal, tri-motored planes are now 
in regular service on the Northwest Airways. These big 
machines, with great reserve power, have three motors, de- 
veloping 1275 horse-power I With twelve passengers and 
pilots, they can maintain a comfortable speed of over 100 
miles an hour, and reach a maximum speed of 135 miles an 
hour. With only one engine turning, each of these planes 
may extend its gliding range for many miles. Landing Belds 
are always within gliding distance. 

All planes arc delightfully furnished and decorated. Trav- 
elers arc provided with every comfort, including a lavatory 
with running-water; so that this swift passage across the sky 
may be enjoyed in mental and physical relaxation. 

The Northwest Airways pioneered in the establishment of 
co-ordinated air-rail service in this country. Connection is 
made with six railroads, three of which operate from the 
West and Northwest and three from the East. 

Ford alUmetal, tri-motored planes have been put into ser- 
vice over this great skyway not only because the air-minded 
American public recognises them as safe and dependable 
commercial air transports, but also because they have proved 
so highly eBcient in all sorts of service. 

Visitors are always welcome at the Ford Airport at Detroit^ 

FORD MOTOR COMPANY 



Charles G. Abbot 


**COLAR physics; infra-red solar spectrum; 
^solar constant of radiation; variability 
of the sun and of terrestrial temperature; 
utilisation of solar heat ''American Men 
ci Science” thus lists unusual comem of 
science in which runs the career of the dis- 
tinguished scientist whose photograph ip- 
pears above. Obviously they center arop^ 
the study of the sun. In 1928» Dr. Abbot 
was placed at the head of the famous Smith- 
sonian Institution Despite the demands 
of this administrative position he continues 
his research. He has proved that the sun 


is a variable star like many others of the 
stars, and he has published evidence indi- 
cating that the earth's climate varies con- 
sequently in a predictable manner Dr. 
Abbot has written, among other books, 
"The Sun,” recently revised, and "The 
Earth and the Stars ” 
sun from many aspects, e8t^ta% as the 
earth's heat source; also of eomr tiglnes for 
power purposes Dr Abbdt has invented 
several instruments widely used His solar 
cooker and his fly-wing star radiometer for 
measuring the heat of the stars are celebrated. 
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The Planetarium, and the Lecturer Using an Electric Pointer 


A S we enter the rotunda a white dome spreads 
. over our heads. The white dome presently 
dims and vanishes into a light blue canopy 
above. A mysterious silence descends upon the 
spectators. The sun and his family, and the 


moon, appear in the sky. The faint humming 
of the motors is heard. The stars begin to exe- 
cute their diurnal motion. The sun sets, and 
the starry heavens burst into radiance. All this 
is magically produced by the projector shown 
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THE NEW PLANETARIUM FOR CHICAGO 

Max Adler, a former Soars-Roebuok official, <f®ner- near the Field Museum. Samuel S. Fels, philan- 
ously gave Chioaffo 600,000 dollars to purchase a -^hropist, has just provided a planetarium for Phila- 
Zem planetarium for that city. It will be on an Island aelphia, and other cities have become interested 


Canned Astronomy 

What the New Planet ariums for Chicago and 
Philadelphia Will Be Like 


W ITHIN the year Chicago 
and Philadelphia are to 
have the first American 
planetariums — Chicago on 
a small island near the famous Field 
Museum; Philadelphia as a part of the 
new Science Museum of the Franklin 
Institute. From the day of opening of 
these two mechanical marvels, public 
interest in planetariums is certain to 
reach a new level all over the nation. 
It is said that no one ever sees a 
planetarium without wishing there w^ 
one in his own community. Certain 
it is that no one of scientific turn of 
mind has ever been known to leave a 
planetarium performance disappointed. 
It is one of the things that really outdo 
expectation. People who go to one, 
hoping thus to disentangle their mental 
misconceptions regarding the com- 
plicated relations and motions of the 
heavenly bodies, find that they have 
not only been instructed but enter- 
tained. For the planetarium is a good 
show. Even a person without the 
least scientific interest in astronomy 
would find it so. Intrinsically the per- 
formance is esthetic. It provides thrills 
while it educates. 

You can not adequately describe 
this performance; you must see it. As 
a controlled mechanical reproduction 
of the universe, with the mechanics in 
the background, it is well nigh perfect. 
The sun sets like the real sun . Twilight 
fades into night as smoothly as Na- 
ture's twilight. And the night— what 


By ALBERT G. INGALLS 

a night! Except in the desert you will 
not see such nights — certain it is that 
you will never see the stars so clearly 
in any city. Your first impulse on 
emerging from the planetarium will be 
to send a telegram back home stating 
that your city must have one at once; 
and you will begin as soon as you are 
home from Chicago or Philadelphia, 
making appointments to see influen- 
tial people in the interest of acquiring 


one of these miracles for your city. 
Education alone will justify the pur- 
chase. Even though the price is high, 
some 75,000 dollars for the projector 
without the building, you will want 
your own community to have one. 

At present the only way to see a 
planetarium is to go to Europe, es- 
pecially Germany where they were in- 
vented and developed, and where they 
are made. Fifteen German cities now 



PLANETARIUM IN JENA 
It was here that the performance de- 
scribed in the article was witnessed. The 
dome is of sprayed concrete on a fabri- 
cated webbing of iron rods. The outside 
covering of conCTete is thinner, in pro- 
portion, than the shell of an egg. Inside 
of this thin dome a light skeleton supports 
the acotistic baffie plates shown in another 
picture, and the linen projection screen 




own planetariums. So also do Vienna, 
Rome, and Moscow, People, old 
and young, stand nightly in long 
queues waiting for the performance to 
begin. It ‘'goes over big/' Within 
eight months after the first of the new 
planetanuma was installed in Jena, 
Germany, 78,000 visitors came to have 
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cally it is A hemfiiphere. An ant would 
feel the same under the peel of a half 
orange. ThfO planetarium dome is 
usually about 76 feet in diameter. If 
much smallef there are certain optical 
drawbacks, but if much larger the 
cost of the structure will be increased 
out of proportion to its usefulness. A 



THE NEW PLANETARIUM IN ROME 

Mufwolini decreed that the ancient and modern should be combined, and allotted to 
the planetarium the Hall of Minorva A light hemiBjihere Is constructed inside it 


their concepts of the heavens straight- 
ened out; 110,000 came in a year. And 
Jena is a small city. In nearly every 
case, in Germany, the planetariums 
are owned by the community. Putting 
the stars into politics! 

That old German city of Jena, once 
famous as the home of Goethe and 
Schiller and the philosophers Hegel 
and Fichte, is now the center of gravity 
of European optics. Its vast Carl 
Zeiss optical works is more than a 
commercial firm, it is a scientific in- 
stitution. Decades ago its advanced 
methods of sharing both profits and 
confidence with its workmen became 
famous. A day in Jena will be well 
spent if one has a scientific turn of 
mind. Much will be learned. 

O F course, the planetarium is not a 
new thing— not in its essence. 
Th^ have been planetariums since 
Huygbens first made apparatus for 
duplicating the motions of the planets. 
Indeed, an orange revolved around a 
lamp by a school teacher is a plane- 
tarium. But the German invention is 
so far ahead of anything previously 
concdved that few, certainly not those 
who have seen it in operation, will 
cavil when it is called ‘‘the" plane- 
tarium. 

One enters a large dome. Oeometri- 


7 6-foot dome will seat an au- 
dience of 600. 

This dome represents the 
sky, the vault of heaven. Be- 
fore the lights go out and the 
heavens are fhushed on, one 
feels as one always feels when 
in a building — an “inside" 
kind of a feeling. Shortly, 
when the lights are dimmed 
and out and the planetarium 
spectacle is on, one will acquire 
an outside feeling— the con- 
fining dome retreats to in- 
finity. Thus perfect is the 
verisimilitude. The dome 
seems to vanish by magic. > 

Just about at this time the 
audience always says “Ah!" Ko 
You can hear it iipple across 
the room and back, a genuine 
kind of an “Ah." lliey say that it is an 
invariable, spehtaneous, and insuppres- 
Bible acconup^itnent of this first 
glimpse of tM “heavens," when the 
stars are on. Even a case- 

hardened provisional astronomer will 
say it underlhis breath. 

How main stars do you see out of 
doors on clearest night? Few 
who do notfalready know guess right. 
Many guesk in mlUions. The actual 
count of ni^ed^ye stare In a dear sky 
gives leas than $000. The planetarium 


heavens have the full quota of naked 
eye stars. And they look like the 
stars. How is this perfect illusion 
brought about? What was it that 
made the curved dome of the building, 
nowhere more than a few feet away, 
suddenly traverse light-years outward 
in all directions when the lights were 
turned off and the demonstration 
started? How would you go about 
equipping a domed ceiling ^th 5400 
stars — ^those of two hemispheres — so 
that they would not seem artificial to 
the visitor? 

A not unnatural conclusion would 
be, tiny electric lamps attached to the 
under side of the dome. But at best 
that would provide only a crude illu- 
sion. Then is it holes of various 
diameters in the dome, all illuminated 
from behind? Such a method, which 
has been tried, works better but it lacks 
just one thing — real illusion. No, the 
whole 5400 stars are projected from 
the odd-appearing apparatus in the 
center of the floor. 

For a moment let us study the 



HANNOVBR^S FLANETARItJM 

Atop the offices of the Bawm0r M i«r 
No doubt that newspaper receives mufh valuable 
publicity from it to Justify tbe initial Investmeiit 


“close-up" Illustration this contrap- 
tion, thk giant “dnmb bell" with its 
119 optie^ projectota. On either 
end of it there is a sort of hemisph^, 
which looks not unUke a diva's 
helmet. Within each of these “hel- 
mets" k a powerful incandescent 
Ismp. Set into the sides in various 
positions are 16 lenses. Bebbid eacb 
lens is a kind of diapbrUgm bearing 
the right stars in the right places. 
These pifojeet slender mvirfble pencSs 
of %bt, eorvesponding to mm ftar. 



Sep$Hi^mr 1929 


SCIENTIFIC AMERICAN 


2IS 


to the inner wails of the dome of the 
planetarium* At first glance one might 
be excused for objecting that the pic- 
ture shows there are not enough lenses 
fully to cover the sky. But the con- 
cavity of the lenses, as precalculated, 
takes care of any such discrepancy. 
Thus there is no overlapping of 
images, no blurring; nothing is 
crude, and the illusion is carried 
out with typical Teutonic thorough- 
ness. 

But why must there be two of these 
“helmets?” one asks. The answer is, 
to permit the apparatus to project not 
only the stars of the northern hemi- 
sphere but also those of the southern. 
In the planetarium one travels; indeed, 
before we have seen the complete per- 
formance we shall see things no man 
has ever seen in reality or ever will see. 
We shall take the universe to pieces. 
Some of the effects thus produced are 
bizarre. 

I N addition to the 5400 stars down 
to the 6.2 magnitude the plane- 
tarium projects the Milky Way. This 
is projected separately from little 
gadgets on the side of the appa- 
ratus. These are shown at 9 and 10 
in the longitudinal section drawing. 

Now, all these things are not merely 
projected inertly on the interior of the 
dome; they move. To accomplish this 
it is simply a matter of rotating the 
helmets. A small electric motor does 
the rotating. This and a number of 
other motors which operate the various 
parts of the apparatus is controlled by 
means of a bank of push buttons on 
the desk of the speaker. Throughout 
the hour this speaker, who understands 
the mechanics of the heavens, explains 
the phenomena he displays. Thus, 
as the motor runs, we see the stars rise 
in the east, culminate and set behind 
the “distant” western horizon. But 
the 24-hour astronomical day, which 



SOLAR SYSTEM PROJECTORS 
The eiui, its halo, zodiacal light, moon. 
Sadism-each haa Jta apocialhr 
pmjMtor, each requiring a specud design 



LONGITUDINAL SECTION OF PROJECTOR 
1, polar axis; 2, axis of ecliptic; 3, axis for varying lati- 
tude, 4, 5, projectors for 6400 stars, 6, projectors for 18 
< lusters and nebulae, 7, 8, proje(tors for 32 constella- 
tion names (when desired); 9, 10, Milky Way; 11, sun, 
moon, Saturn, 12. Mercury, Venus, Mars, Jupiter; 13, 
14, cchptK , celestial equator, poles, 15, 16, meridian; 17. 
scale of years, 18, diurnal motion motors; 19, annual 
motion motors, 20, precession motors, 21, motor for 3; 
22, contacts for leads to motors, 24, carriage (projector 
can be moved out of way for other entertainments) 


runs off so slowly in the ac- 
tual heavens that we find 
it difficult to follow in easy 
sequence its deliberate 
events, may here be run 
off in only four minutes; 
indeed, if desired, in one 
minute. 

Thus the motions and 
apparent motions of the 
heavenly bodies are ac- 
celerated and multiplied 
many fold by this universal 
mechanism or mechanical 
universe, and we are able to 
visualize them clearly, as a 
whole. It is comparable to 
those moving pictures, fa- 
miliar to all, in which an in- 
visible slow happening such 
as the gradual growth of a 
root or tendril, is depicted 
within so short a period 
that we gain a clear idea 
of it. 

Thus far we have the 
heavens and they are in 
motion but, as in Genesis 
I, 15, our universe is not 
yet complete — we must add 
the planets. This brings in 
some interesting problems 
of machine design, for you 



THE PROJECTOR 
An intricate and beautiful piece of de- 
sign. Weight 8500 pounds, 119 projectors 


cannot have your planets in motion at 
the same rate as the stars. Nor is this 
true of the sun and moon. Each pur- 
sues its separate course “through” the 
fixed stars. Again we have 4^course 
to the photograj^hs of the apparatus 
and to its section drawing. The 
planets are in the “handle” parts of the 
dumb bell. Each “planet” consists of 
a train of driving gears, especially de- 
signed, and now one gradually begins 
to realize why the apparatus costs 
so much: it is full of special design; 


while the lower cost due to mass pro- 
duction is impossible. In each planet 
there are two pins joined by a connect- 
ing rod. Only the earth-sun disk is 
perpendicular to the long axis. The 
others are placed at different angles. 
These correspond to the various angles 
the respective planets’ orbits take with 
the plane of the ecliptic. This involves 
another bit of “fussy” design. 

To see the outer planets in sensible 
motion through the stars when the 
whole heavens are speeded up many 
thousand times is to understand their 
motions almost at a glance. This gives 



SOLAR SYSTEM PROJECTORS 
from top to bottom, are for 
Mercury, Venue, Mars and Jupiter. Note 
the thin gears set at varying angles 
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A REMEDY FOR BAD ACOUSTICS 


A li^ht interior framework Rupports irregularly hung pieces 
of sheet iron Light linen applied over this forma the spheri- 
cal projeetion surface but transmits the sound through 


in a few minutes an epiitome of a whole 
year of astronomical events. If a day 
is made to last four minutes, then Mars 
is seen to revolve around the sun in 
7.2 minutes actual duration; Jupiter 
creeps along at the rate of 47.2 minutes. 
Saturn, even then, is barely in sensible 
motion at the rate of one revolution 
in 2 hours 56 minutes. Uranus and 
Neptune are omitted entirely from the 
projector because they are never visi- 
ble, anyway, to the naked eye. The 
inner planet Venus is lively, making 
the round of her orbit in only 148 
seconds, while Mercury whirls round 
and round in only 58 seconds. If the 
whole process be quadrupled in speed 
by pressing another button Mercury 
now reminds one of a moth, flitting 
round and round a lamp in only 14 
seconds; incidentally throwing light on 
the derivation of the word ^^mercunal.” 
There is something ludicrous about the 
inner planets when thus seen revolving 
about the sun at a highly accelerated 
rate. Mercury is a gadfly and even 
Venus herself is mercurial and lively. 
The ponderous outer planets are 
‘‘dignified old parties,” not deigning 
to move with haste even when they 
are forced to accelerate a few thousand 
fold. 

Thus it gives one a decidedly dis- 
tinct picture of all the exasperatingly 
slow motions one sees in the heavens, 
this planetarium, and a better concep- 
tion in ten minutes than one could 
acquire in a lifetime of patient outdoor 
observing and attempting to remember 
the continuity through months of 
elapsed time. 

N OW the speaker who conducts the 
performance will put on some 
astronomic stunts. He has shown how 
the heavens look from Chicago or 
Philadelphia. He wishes to show how 
they would look from the equator; 
from Bttenos Aires; from, let us say, 
Commander Byrd’s base in Antarctica; 
and from the North Pole; or from any 
int^ening point. To sUft the point 


of view requires only to 
press a button, nothing 
more. A motor (at 21, 
in the drawing) will ro- 
tate the whole appara- 
tus quickly about the 
horizontal axis which 
supports it. The axis 1 
(in the drawing) must 
be made to point to the 
pole of the heavens — 
be parallel with the 
earth’s axis — wherever 
we are. Therefore we 
shift our imaginary lat- 
itude or point of view 
On the earth simply by 
changing the angle of 
this axis with the 
earth’s surface. 

Now the aspect of 
the constellations is 
changed and those of us who are fa- 
miliar with their outlines are tempora- 
rily confused. The stars are no longer 
in their familiar places. At the equator 
the Pole Star is on the theoretical 
horizon but actually is invisible. In. 
Buenos Aires we And the sun and stars 
rising in the east and setting in the 
west as at home, yet traversing the 
northern instead of the southern arch 
of the heavens. At the poles we are 
able to see the midnight sun, and at 
the North Pole we see the Pole Star 
directly overhead. 

We can shift our point of view, in 
the planetarium, not only in space but 
also in time. We can easily retrace 
our steps to the days of the later 
Cro-Magnon races, 14,000 years ago; 
or we may jump ahead to see how the 
skies will look to our descendants 
several thousand years hence. To 
accomplish this the iittle motor at 20 
in the drawing, is set in motion. Four 
minutes of this carries us through 


26,000 years, the period of that peeu*> 
Uar gyroscopic motion of the earth 
which brings about what the astrono^ 
mer calls the precession of the equi- 
noxes* The earth wobble, or pre- 
oesses, as it rotates; much as a top 
wobbles. Each wobble is in a circle 
47 degrees in diameter and requires 
26,000 years to complete* This means 
that the Pole Star is not a permanently 
fixed reference point* Just now, during 
our lifetime and during our “epoch,” it 
happens to lie almost in line with the 
prolongation of the earth’s axis. But 
Vega will be the pole star in 14,000 
A. D*, and Vega Is a long distance from 
Polaris. At that time the Southern 
Cross, even now occasionally visible 
low on the horizon in southern Florida, 
will be visible from any point in the 
United States. 

A nother bizarre spectacle is 
L eternal night and eternal day, a 
condition which does not exist in fact, 
except possibly on the planet Mercury. 
The rotation of the earth is slowed 
down until only a single rotation is 
made in a year. This has the effect of 
keeping the same face forever turned 
toward a merciless sun, and the 
opposite face toward the dark depths 
of space. With eternal day there 
would be no sunrise, no sunset. In 
the planetarium we now see the two 
inner planets Mercury and Venus 
revolving around and around the sun, 
always above the horizon, an im- 
pressive spectacle. Or, if we shift to 
eternal night, we shall see the stars 
no longer making their familiar rounds 
about the pole star but about the 
pole of the ecliptic. 

With the planetarium we take the 
solar system to pieces and see how the 
pieces work. Superhuman feat! It is 
the best “movie” I have ever seen. 
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OUR POINT OF VIEW 


Charles Francis Brush 

D uring the night of June 15, 
there died in the city of Cleveland, 
a man with a keen scientific mind and 
indomitable will power who, at the 
age of 26, in 1875, developed a dynamo 
which holds its own even today after 
50-odd years of improvement in elec- 
trical apparatus; who, in 1879, in- 
vented the arc light which won for 
him world-wide fame, great wealth, 
the Rumson Medal, and many decora- 
tions; and who, during his lifetime, 
perfected many remarkable inventions 
and worked out a number of elaborate 
scientific theories. That man was 
Charles Francis Brush, outstanding 
scientist, philanthropist, and humani- 
tarian. 

Born in Euclid Township, Cuyahoga 
County, Ohio, March 17, 1849, young 
Brush showed great precocity in 
science. At the age of 13, he con- 
structed his own static machines, 
electro-magnets, and batteries — these 
at a time when the practical applica- 
tion of electricity was in its early ex- 
perimental stage. He was graduated 
from the University of Michigan at 
the age of 20 and later achieved a 
doctor of philosophy degree at Western 
Reserve University. He received 
numerous honors from scientific and 
philosophic societies and from uni- 
versities. 

Pew in American history can com- 
pare with Mr. Brush, and in many re- 
spects he had no peer, for rare is the 
man possessing the ability and ideals 
that were his. Active until his fatal 
illness at 80, he busied himself with 
scientific problems and humanitarian 
work. Of the latter, perhaps the best 
known is his establishing of the Founda- 
tion for the Betterment of the Human 
Race. 

No words could exaggerate the 
worth of this great man, no panegyrics 
would be too costly in effort; and if 
this magazine ever establishes a Hall 
of Fame, one of the very first names 
to be inscribed there will be; Charles 
Francis Brush* 

Now the Air Country Club 

W HILE golf may continue for 
years to lure sportsmen and 
tired business men to country clubs, 
the rapidly increasing interest in avia- 
tion points to the inevitable divorce 
from this sport of many of the more 
adventurous souls who will, instead, 
take up flyini. Foreseeing this, a 
group of aviation enthusiasts have 
organized what is known as Aviation 
Country Clubs, Inc. The first club 
to completed under this plan was 


recently opened at Hicksville, Long 
Island, and already plans for over a 
hundred more are under weigh. 

The club at Hicksville spent more 
than 300,000 dollars in building a club 


Every Ship a Lifeboat | 

AFTER six weeks of difficult 
negotiations, the delegates 
of 18 maritime nations, attend- 
ing the Conference for Safety 
of Life at Sea in London, 
signed a new international sea 
safety code early in June. The 
agreement will now have to be 
ratified by the various nations 
concerned. 

The wisest provision of the 
code, it seems to us, is that 
which makes compulsory the 
carrying of efficient wireless 
equipment by all vessels of ovei 
1600 tons, except in specific 
cases such as passenger ships 
that do not go more than 20 
miles from land between con- 
secutive ports or cargo vessels i 
that do not go more than 150 
miles from land. All vessels 
must carry lifeboats; navigation 
rules are stricter; and internal 
construction of ships must be 
modified for greater safety, ac- 
cording to the new code. The 
United States will continue to 
operate the ice patrol. Lights 
[ and signals for vessels anchored 
or aground must be provided, 
and fog signals for 350-foot ves- 
sels, towed vessels, or those 
aground near a ship channel 
have been changed. Rules for 
procedure in case of disaster, 
for stability, for distribution and 
launching qualities of lifeboats, 
even for apparently unimportant 
details ox construction, and 
many other items were included 
in the code. 

The code has a scope much 
broader than any heretofore 
drawn up and represents a great 
forward step in the cause of 
safety at sea. It will not mean 
the complete defeat of the haz- 
ards of the sea but, with its 
ratification and the co-operation 
of the maritime nations, it 
should be the means of prevent- 
ing another disaster such as be- 
fell the Vestris. The delegates 
to the Conference are to be con- 
gratulated OR ^e completeness 
with which they accomplished 
their difficult task. 


house, landscaping the grounds, and 
building a hangar and service station. 
Charles L. liawfance, of Whirlwind 
engine fame, is president of the club, 
men prominent in aviation and in New 
York business compose its Board of 
Managers, and many sportsmen pilots 
— veterans and tyros — will make up 
its membership; while the lists of 


National Governors and national mem- 
bers read like a * ‘Who's Who in Avia- 
tion." 

Such a plan as this had to come. Too 
many people were becoming keentj^ 
alert to the sporting possibilities of 
aviation for present commercial fields 
to take care of them. And although to 
many people the country club connotes 
so much wealth that they feel their 
inability ever to belong, there is such a 
fine spirit of camaraderie among avia- 
tors that this idea should not hold in 
the case of the air country clubs. 
Sportsmen with a zest for flying should 
find the hangars of these new clubs 
open to them without undue formality 
or payment of unreasonable dues. 

Clothes Make the Man— Hot! 

T his summer, women's clothes 
have been conspicuous by their 
absence. D^ollet^ street dresses have 
been very much in evidence, bare arms 
have "flourished" as never before, 
and sox and bare legs have become so 
common, in certain metropolitan sec- 
tions at least, as to cause not even a 
traffic hold-up. As for the scantiness 
of other things, comment is unnec- 
essary. 

Children's clothing, too, has been 
of the simplest kind. The younger 
children especially have enjoyed the 
summer and remained cool in suits 
amounting to nothing more than 
trunks and a bib. 

But how the men have sweltered! 
And how we've wished for simpler, 
cooler garb! Our women-folk say we 
must be conventional- we must dress 
as usual, even to a waistcoat, in the 
warmest weather and the tailors say 
they won't let us throw off our excess 
poundage of clothing since it would 
ruin them. We've sworn we'd break 
away some day, damn convention and 
the tailors, and dress for comfort. 
Such outbursts, however, are mere bra- 
vado. We simply haven't the indi- 
vidual initiative, due most likely to 
our decreased efficiency which is due, 
in turn, to our eight or ten pounds of 
clothes; und, collectively, we seem 
unable to function. 

Fortunaliely, there has recently been 
much more agitation for radical re- 
forms in men's clothing than ever 
before. Will we forget it all with the 
coming of cooler weather this fall? 
We will not! There must be a con- 
certed effort before we can overcome 
the apathy of old-fashioned dressers 
and the inertia of those invertebrates 
who would rather let someone else 
take the initiative. A lot of prosely- 
tizing is necessary, but we simply must 
have our comfort. 
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From the Scrap-Book 
of Science 

BDISON'S FIRST LAMP FACTORY PRESENTED TO MR. FORD 

IWy years ago Thomas A Edison invented the incandescent lamp in the 
factory shown below On June 22, 1929, Mr. Edison presented this 
shack to Mr Ford and it is to be dismantled, shipped, and re-erected at 
Dearborn as part of the Edison Institute founded by Ford. At left 
are Mr. Edison and Mr. Ford holding the original and a new lamp 


APPARATUS FOR “TALKIE” FILM 

The horn is one of the most important factors in the new 
art of sound pictures. The photograph shows workmen 
gluinf “orthophonic" horns for sound picture reproduc- 
tion. The work requires highly developed craftsmatiship 
as the evenem of the curve in the horn structure Is of 
ittmosi tej^ortance fpr tonal quality. The scene above is 
from tiie Western Electric Company’s plants Chleagsi 


EXIT BUGS AND GERMS 

After each 85,000 miles of service^ every oat on the Geman 
National Railway is sent to a shop in ^tsdam for oomi* 
plete inspection, disinfection, and overnat&linf . The oar 
is rolled into a oylindtlcal taidc which is them hermetiea% 
sealed and filled with didnfectant. The chmni^l does 
its work^ and the oar is then removed for overhatthnir 
The photograph shdws a wt being plaW in lha 'ilw 



NO MORE FALSE ALARMS 

When fire alarm boxes are equipped 
with this device, jokers and false 
alarm “bugs’" will have the joke 
turned on them. The alarm will be 
turned in, but the device will also 
photograph the person who turns it in. 
If the alarm is false, the photograph 
will serve as a clue to the joker 


Recently the United States Navy’s 
second aerial mapping expedition to 
Alaska left San Diego, California, to 
finish the work started four years ago. 
The new expedition will map from the 
air Chicakof and Boranof Islands, 
probably basing at Sitka and working 
north from Christian Sound on 
Baranof to Icy Strait on the northern 
tip of Chicakof. Above is shown one 
of the navy planes over Mendenhall 
Glacier, and at the right is the cam- 
era to be used, showing four lenses 
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Licorice the Versatile 

This Age-old Sweetmeat, Medicine, and Sacred Herb Unks the 
Modern World With Ancient Peoples and Religion 


T he history of licorice is as old 
as the history of medicine it- 
self. It is replete with folk- 
lore and tales of religious and 
occult uses. As that eminent phar- 
macologist and author of “Etidorpha** 
and “Stringtown on the Pike/' Dr. 
John Uri Lloyd, has so aptly said, 
‘‘Licorice has always been used to such 
a great extent that it is very generally 
assumed that everybody knows all 
about it, and hence very little has been 
written concerning it." It will prob- 
ably surprise many of our readers to 
know that it has other uses than in 
medicine and confectionery. 

In childhood days most of us have 
chewed licorice root. The slender 
sweet sticks were sold for a penny a 
piece. Most of us have also bought 
attractive licorice candy, such as “shoe 
laces," "nigger babies," and in other 
fascinating forms. It is a curious fact 
that licorice candy need not be black 
at all, for while the normal color of 
pure licorice is a brownish-black, that 
of some licorice candy is like mocha, 
from the blending of a small propor- 

» of the dark brown licorice with 
be sugar. Later on in life 
doctors have prescribed lico- 
rice to ease our coughs and 
sore throats and as other aids 
to health. After we are grown 
up many of us have met lico- 
ribe as a flavoring material in 
tobacco. It was probably not 
apparent in pipe and cigarette 
tobaccos, but would be re- 
cognized in chewing tobacco, 
of which it is an important 
ingredient. 

T here is real romance 
connected with licorice, 
which reaches back into the 
earliest recorded history and 
beyond. It was known and 
grown in that region of Meso- 
potamia which is regarded as 
the cradle of civilization. The 
famous Egyptian alchemists 
and learned Greek physicians 
knew its worth. During the 
dark ages thousands of tons were con- 
aumad in all parts of Europe. The root 
was usually gathered in the fields of 
Arabia. The ruins of the alleged Tower 
of Babel arise from the center of the 
licorice belt, in a section which pro- 
dueee large quantities of the root. 
Theophrasttia, who is called the “Fath- 
er of BotaiQr/^ and who was the pupil 
and friand Aiistotle, wrote three 
oenturiei bafore Christ — “Scythian 


root (licorice) is also sweet; some, in 
fact, call it simply ‘sweet root.' It is 
useful against asthma or dry cough 
and in general troubles of the chest, 
and is also administered in honey for 
wounds. It has the property of 
quenching thirst, if one holds it in the 
mouth; wherefore they say that the 
Scythians, with this and mare's-milk- 
cheese, can go for eleven or twelve days 
without drinking." 

Few of us have thought of licorice 
being used in warfare, and yet, aside 
from its use in treating wounds, we can 
see where it was a real advantage to the 
armies of these ferocious, warlike peo- 
ples in aiding them to make long 
forced marches without water. 

Archeologists have discovered in the 
neighborhood of Ctesiphon on the river 
Tigris, near Bagdad, some remarkable 
tablets. As early as seven centuries 
before Christ they describe the use of 
licorice by physicians in treating their 
royal masters, The Indian Prophet 
Brahma recommended it to his people 
as a general tonic, beautifying agent, 
and elixir of life. The Chinese also 
made a regular practice of eating 
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UNLOADING LICORICE ROOT IN THE EAST 
From hundreds of points tie licorice root brought to the 
sea coast by means of every Imaginable kind of conveyapoe 

licorice. In fact, they still use it in 
large quantities thinking it keeps their 
bodies supple and increases their en- 
durance and enables them to ward off 
old age— a large orderl Down through 
the Middle Ages the use of licoHce in- 
creased steadily, and during the Ren- 
aissance it became very popular as 
“sweet medidne.” 

During rdgn of Queen Elizabeth, 
licorice root was grown in England in 


the neighborhood of the proud historic 
Pontefract Castle. A quaint English 
couplet of the thirteenth century in- 
dicates that licorice had become al- 
most synonymous with sweetness: 
“His love al so sweete, y-wis 
So ever as milk or licorise." 
Chaucer himself wrote: 

“But first he cheweth greyn and licorys 
To smellen sweete." 

A S recently as 1900 a well known 
L English physician, Dr. George S. 
Keith, wrote of the medical aspect of 
licorice as a curative agent: “IJcorice 
has some most useful properties. For 
relieving the symptoms caused by 
acrid matters in the stomach, I know 
nothing to equal it, and I have used it 
for this purpose for at least 40 years. 
It certainly relieves, often in a very 
remarkable way, the innumerable pains 
and discomforts, mental and bodily, 
which arise from irritation of the 
gastric nerves, as local pain of stomach 
or bowels, headache, sleeplessness, 
lowness of spirit, or irritability and 
general misery. I have known relief 
from licorice in a very large number 
of cases both of dyspepsia and 
sleeplessness." 

About one hundred years 
ago there penetrated into the 
ancient lands of the Near East 
an adventurous pioneer of in- 
dustry bent upon the commer- 
cial utilization of licorice root. 
He took with him those ser- 
vants of industry — the en- 
gineer and the chemist — a very 
wonderful thing for the time. 
The chemist found in licorice a 
wonderful new substance about 
60 times as sweet as sugar — a 
substance foupd no where else 
in nature. This material was 
given the impressive name of 
“Glycyrrhizin" (which means 
no more than “sweet root"), 
and it is to this top-heavily 
named substance thi^ licorice 
is indebted for its value as a 
flavoring and sweetening agent. 
In time the wholesomeness of 
licorice confectionery became recog- 
nized, especially in Burope where a 
large variety of licorice candy finds a 
wide and ever increasing sale. 

As time went by the business of this 
pioneer increased eo that it was 
necessary to have a fleet of steamers to 
transport the licorice root from Spain, 
Italy, Greece, A|da Minor^ Russia, 
Penda, and China to the United States' 
whsso tike roots from the variiiWO 
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AN IMPORTANT LINK IN TRANSPORTaTICBN 

Much of the licorice root of commerce la brought 
down by camels to navigable rivers and the sea coast 


sources were skilfully blended, just as 
is doue with fine coffees and teas, and 
the extract, known as '‘paste,'* was 
supplied to the tobacco, pharmaceu- 
tical, and confectionery trades. We 
will describe some of the rarer but none 
the leas useful qualities of licorice a 
little farther on. 

Large quantities of licorice are 
gathered every year, the total some- 
times exceeding one hundred million 
pounds. If we could visit southern 
Europe and the Near East during the 
licbrice harvest, we would see many 
strange sights. Thousands of peasants 
from Madrid to Bagdad, and from the 
banks of the Volga to the banks of the 
Nile, would be seen digging the root 
and carrying it in bundles on their 
heads and backs, or transporting it 
on the backs of donkeys and bul- 
locks, or in carts, or on the backs of 
the patient camel. Spain, Italy, and 
Greece furnish a goodly share of the 
supply of the licorice root. The 
Jordan Valley, the Holy Land, the 
birth place of Christianity, and the 
fertile valley of the Tigris, all con- 
tribute their quota. The pictur- 
esque peasants who gather the root 
are a motley crew of Chinese, Jews, 
Arabs, Armenians, Turks, Russians, 
and Tartars, and the primitive picks 
which were used probably date back 
to the time of Abraham. 

T he roots are carried to a baling 
station where they are in- 
spected, weighed, and paid for. The 
roots are piled in huge stacks for 
curing, which occupies the entire 
winter, before the roots are dry 
enough for baling. The stacks of 
roots are protected during the rainy 
season to prevent mildew. When 
thoroughly dry the roots are pressed 
by hydraulic presses into bales 
weighing about 300 pounds and se- 
cured by wire or strap iron. 

The transportation of these bales 
to seaports offers a big problem which 
has been solved by the natives in many 
ways. At various stations in the in- 
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Wb Tmtaf port e r in Soiittb Ruisis it 
iTci^nee toot to tlie baling pnm 


terior of Syria, Armenians 
and Bedoutes are hired to 
transport the bales. The 
heads of the stations fre- 
quently advance consider- 
able sums of money to 
buy camels and never seem 
to have their confidence 
misplaced. Should the col- 
lecting station be located 
on a river the licorice is 
transported in crude crafts, 
barges, and sailboats. Hav- 
ing been brought along 
side the steamer, the bales 
are hoisted on board and 
transported to the United States 
where they are piled in huge warehouses 
until the raw material is needed. 



One of twelve huge licorice warehouses at 
Camden, New Jersey, safeguarding thou- 
sands of bales of dried licorice root 


The process of manufacture is as 
follows: The roots, after going through 
what is known as a “bale breaker," are 
passed through a “shredding" machine 
where the tough fibers are reduced to a 
coarse mass. Part of this root mass is 
ground to a fine powder which is then 
sifted through a fine mesh and ground 
like flour. This powdered licorice root 
is of great use in pharmacy where it is 
used as an excipient and as a dusting 
powder. The remainder of the shred- 
ded root is carried by moving belts to 
the batteries of extractors where the 
active principle of the licorice is ex- 
tracted, the process being chemically 
controlled; that is to say, samples are 
taken at regular intervals and tested. 
When the extraction is completed the 
solution is treated in various ways ac- 
cording to the uses to which the final 
product is to be put. 

The solutiOh is then “settled" in 
tanks and popped to vacuum evapora- 


tors where the water is driven off while 
the solution is under extremely low 
pressure. In the ordinary method the 
solution was evaporated in open 
kettles, but oxidation due to ex- 
posure to the air is apt to take place. 
Care is taken to prevent “foaming" 
of the solution. The solution has 
now become very much concen- 
trated and goes to drum driers, or 
what are known as “finishers." In 
the drum driers the solution comes 
in contact with an internally heated 
metallic cylinder. The solution 
which adheres to the drum is evapo- 
rated and carried to the scrapers 
during a partial revolution, and the 
material is scraped off and falls on 
to a conveyor. 

T he dry extract is then pow- 
dered and screened and is sold 
in commerce under the name of 
"powdered licorice extract." The 
licorice “syrup" as well as the 
licorice “paste" are the forms which 
interest the confectioner. The 
“paste" is obtained by treatment 
of the solution in the "finishers" 
where it is steam heated in copper 
evaporating kettles fitted with in- 
ternal revolving scrapers which 
keep the thick paste from adhering 
to the kettle. The paste is drawn 
from the finishers and is weighed into 
paper lined wooden cases or cartons. 
It gradually hardens into a dark brown 
semi-plastic mass which is easily frac- 
tured by a smart blow. 

In the past, the use of real licorice 
as a flavor in confections has been 
limited by two factors: first, the diffi- 
culty and cost of handling the licorice 
mass and second, the continual asso- 
ciation ctf the anise flavor and the 
black col#r v ith "licorice" candies. The 
first of these has been eliminated by 
the inttoduction of soluble confec- 
tioner's licorice. The removal of the 
second should follow, for such a tradi- 
tion is a handicap to the confectionary 
industry. The National Confectioners' 
Association is educating the people to 
realize that candy is not only a food 
but a health food. The health ad- 
vantages of licorice are apparent. 

A curious and minor use for licorice 
is to make a solution which is found to 
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All the goodno8« having b^pn pxtractod from the root, the fiber which remains is made into 
a useful board which has great strength. Here we have a diatortion test of “Maftex” 


for the tough fiber of thie spent root 
which we are now burning undea^ the 
boilers simply to get rid of it/’ Lab- 
oratories were consulted and engineers 
made experiments, and in a short time 
a large paper mill was engaged in turn- 
ing what was left of the licorice fiber 
into’ valuable commodities, such as 
wall board and box board. 

It is a far cry from the plains of 
Damascus to the cardboard box in 
which a specialty shop may deliver 
milady’s gown. Other fiber boards 
were developed and proved in many 
cases superior to those hitherto avail- 
able. A notable example is the manu- 
facture of ’^Jacquard cards,” which are 
used in the weaving of tapestry and 
other figured materials. Holes punched 
in the cards control the woven design. 
Therefore, the cards must possess great 
rigidity and strength. Jacquard cards 
made from licorice fiber have won 
recognition as the best for this par- 
ticular application. 

Still the engineer, the physicist, and 
the chemist were patiently searching 
and testing. It was found that the 


be excellent in etching steel sections in Brewers, when brewing was good, were hconce fiber had other extraordinary 
the preparation of photo-micrographs, in the habit of putting licorice in beer properties besides strength. It proved 
We now have the licorice in the form for giving it a ”head.” ^ remarkable insulator. Heat 

for pharmaceutical use and for the con- A stroke of genius applied this foam- were unable to get through 

fectionery and tobacco trade, but ing property to the development of a way was opened for an- 

abroad they use licorice in other ways, revolutionary method of extinguishing other addition to the long list of licorice 
Throughout southern Europe non- fires. This method is based on the producte— an insulating board which 
alcoholic beverages made from water simple principle that fire immediately oas enjoyed immediate acceptance as 
infusions of either licorice root or ceases to burn when the air supply is f phenomenal new structural material 
licorice paste have been very popular cut off by a layer of oxygen-free foam, the architect and builder, for fac- 
for generations. The value of licorice P'lrst of all the licorice root is boiled tory construction, and for the home, 
as a tonic and ”blood purifier” has long with water to make the required ex- 

been recognized, and large amounts of tract for pharmaceutical and tobacco TMAGINE a tough fiber-board 8 feet 
licorice beverages are drunk by the manufacture and the licorice syrup for A long, 4 feet wide, and about inch 
people during the spring and summer the confectionery trade, as we have thick, superior to lumber for sheathing; 
months. In most of the factories of seen. Then the so called “spent” root a board with an ideal surface for re- 
France, and especially in the iron and is given a second extraction which ceiving plaster; a board which prevents 
steel mills, it is given to workers for yields a liquid of extraordinary foam- the passage of heat, cold and noise 
drinking purposes instead of plain ing power. The P'oamite system of more effectively than a six-inch wall of 
water, for it has been found that they fire extinguishing has resulted in great brick, stone, or concrete; a board 
are thus better enabled to stand the property savings. which gives the American citizen a 

intense heat. It would really seem as though the more comfortable home for less money. 

In Egypt hundreds of tons of lico- poor root might now end its days in The last vestige of the root has been 
rice root are still used each year in peace, but not so. The ultra-efficient utilized. The story of licorice in the 
making a drink known as “ma? sws” manufacturer said, “Find me some use service of mankind is ended. 

(licorice water) which is an infusion of 
the root in cold water. It is a favorite 
drink among all classes at social gather- 
ings and weddings, where handfuls of 
the milled root are thrown into large 
earthenware jars of drinking water. 

In Turkey, the well-known vendor of 
licorice water and sherbets with a 
brass urn on his back, is a noticeable 
and picturesque figure. 

I N business, the modern dragon of 
expense is called “waste.” What 
should be done with the root from 
which the active principle has been ex- 
tracted? We all know the old story of 
the complete utilization of the pig, but 
here even the squeal has been commer- 
cialized, for a remarkable property of 
licorice was found to be that it pos- 
sessed the property of foaming strongly. 



A LICORICE DERIVATIVE GETS TO WORK 

Here is a product root. The second extr^on gives a Rimid of extraordinary 

foaming power* This is the baste Of the ^Foa^te-TOefoam*^method Of extMthtei^if tom 



Uncle Sam Gives Us New Money 


T he new currency which was 
issued in July by the United 
States Government certainly 
has many things in its favor. 
The new bills are smaller, and are 
therefore easier to fold and handle. 
They are also ‘‘sized** with a new 
preparation which protects them from 
grease and dust better than the old 


bills. The paper is improved both 
in strength and folding quality. The 
portraits on each note indicate the 
denomination, Washington appears 
on the one dollar bill; Jefferson on the 
two; Lincoln on the five; Hamilton 
on the ten; et cetera, until we reach 
the $10,000 bill adorned by a picture 
of Salmon P. Chase. The govern- 


wetted before use. The printed bills 
are then sized and dried, but they do 
not become “money** until they are 
numbered (4) and the treasury seal 
affixed. The inspection (5) is rigid 
and then the bills are wrapped in 
packages (6) and they are ready for 
their journey to the ultimate user. 
The old money will soon be displaced. 



ment will save large sums by the 
new money. It is hoped that the 
stepchild, the two dollar bill, may be 
restored to respectable billdom ^^ith 
its aggressive numeral. 

T he production of the new money 
follows the same process as the old. 
The design having been decided upon, 
parts of it are assigned to specialized 
engravers who each engrave a part 
(1) on a small piece of annealed steel. 
After being inspected and passed, it is 
hardened. A reversed duplicate is 
made by rolling a soft steel cylinder 
upon it in the transfer press, (2). This 
gives a relief steel die which is hard- 
ened and in turn serves to impress 
an intaglio or recessed design, on a 
soft steel plate which is hardened for 
use. The steel-plate presses are of 
special design (3) and the paper is 
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THE TURNER VALLEV OIL FIELD IN CANADA 


One of the moBt important developments in the oil industry has producing oil at the rate of more than 1,000,000 barrels a year, 

taken place during the past year in the Turner Valley, which is now and billions of cubic feet of gas containing high-grade naphtha 


Why Does An Oil Gusher Gush? 

An Understanding of the Importance of Natural Qas Replaces 
Misconceptions About **Oil Pools^^ and ^*Rock Pressure** 

B> ARTHUR P. WOOLLACOTT. F.R.G.S. 


F or the past two hundred years 
the United States has been riding 
the top-most crest of a wave of 
prosperity, which has made her 
the envy of the world, A virgin coun- 
try with apparently inexhaustible re- 
sources when the Pilgrim Fathers 
landed, her swarming millions have 
since used up a considerable proportion 
of those reserves, piling up immense 
fortunes in the process. 

The matter-of-fact economist now 
and then reminds the exploiters that 
you cannot eat your cake aAd have it 
too, but the significance of his language 
is not easily understood, and when 
understood is very seldom heeded. 
When the economist says that certain 
resources like minerals and oil are ex- 
haustible and when once used are gone 
forever, most people will agree with 
him. They have agreed with him to 
the extent of believing that refores- 
tation has become a necessity if we 
want any more timber. But when the 
Slow!’' sign is put up in the oil 
industry there is a tendency even 
among oil men to smile knowingly, 
and increase production, for if our oil 
is to become exhausted by 1950 as the 
United States Geological Survey as- 
serts it will, why should oil men, who 
may be dead before that day arrives, 
worry in the meantime? You can’t 
persuade the cheerful attendant at the 
filling station that he may eventually 
lose his job because there will be no 
more to sell; it is unthinkable. 

However, no less a person than 
former Secretary of the Interior Hu- 
bert Work, having in mind the pre- 
diction of the United States Geological 
Survey, sent premonitory tremors of 
economic terror into the hearts of a few 


when he pictured what would be the 
effect of the exhaustion of our petro- 
leum supply. 

It w'ould be a catastrophe second 
only to the World W ir; without oil a 
modern war could not be waged; mil- 
lions of automobiles wx)uld halt; marine 
transportation would be radically af- 
fected, aviation w^ould be paralyzed, 
and numerous other inconveniences 
would follow, not the least of which 
would be the necessity on the part of 
the United States to buy oil elsewhere 
to the tune of more than a billion dol- 
lars a year. 

S O today we have methods of con- 
servation in operation w hich are of 
greatest importance to the public, 
since their tendency is to prolong the 
life of oil production, and thus make 
it possible to continue the national joy- 
ride until science comes to the rescue 
with some other cheap source of power 
when the fields are at last exhausted, 
as they certainly will be sooner or later. 

One’s first thought on looking at a 
“gasser’" spouting its millions of cubic 
feet of gas into the air every day, or a 
‘’gusher” throwing up its thousands of 
barrels of oil, is, “How long will it 
last?” Wells have been known to 
emit a steady stream of gas for twenty 
years or more, while producing oil 
wells have been flowing steadily for 
half a century. On the other hand, we 
have wells that have come in before 
lunch with a force and volume suf- 
ficient to justify the owners in thinking 
that they were at last in the millionaire 
class, only to sputter and die down to a 
feeble oozing from the casing-head be- 
fore night. 

Why the difference? Once upon a 


time it was thought that oil was forced 
up from below by what was called 
“rock pressure,” the assumption in the 
mind of the reader being that the 
enormous weight of the rock above the 
oil “pool” forced up the gas or oil in 
that great spurt known as a “gasser” 
or a “gusher” as the case might be. 
But if by “pool’^ is meant a lake of oil, 
and by “rock-pressure” the weight 
above, then the terms are misleading 
for oil does not exist in pools, nor is it 
forced up to the surface by the weight 
of the earth’s crust. 

Both gas and oil are found in the 
permeable sandstones and limestones 
only when these strata are in between 
layers of harder and more impermeable 
rocks, like shales, which prevent the 
upward and downward escape of these 
products. But both gas and oil are 
forced through a stratum by the flush- 
ing action of water and by gas expan- 
sion, often many hundreds of miles 
under the basement of the plains, un- 
less caught and held in a favorable 
“structure,” that is to say, in the arch 
of a roll or fold in the strata. 

Gas is regarded as a distillation 
product of oil, and may be either “wet” 
or “dry.” The former produces high- 
grade naphtha in varying amounts 
according to its “wetness.” The 
Canadian well Okalta No. 1 in the 
Turner Valley field in Alberta recently 
blew in with a production of 82,000,000 
cubic feet of exceedingly wet gas a day, 
which upon extraction yields 1000 
barrels of 72® Baum6 naphtha a day 
worth about $4.26 a barrel. Other 
gas wells produce a dry product useful 
for industrial purposes, but containing 
no gasoline in sufflcient quantity to 
warrant extraction. 



Om can understand a wet or dry gas 
coming to the surface because it is of 
the nature of gases to expand and 
escape^ but what brings up the heavier 
oils? 

It is now generally recognized that 
the presence of gas dissolved in the oil 
is the chief factor in causing oil to 
move into a well and out of it again. 
In oriier words the 80-<5alled “rock- 
pressure” is nothing else than gas* 
pressure* If there is no gas present in 
the oil, there is no pressure, and no 
flow into the well. From this it will be 
apparent that there is necessarily a 
“gas-oil ratio,” that is to say, the 
number of cubic feet of gas required to 
move a barrel of oil out of a well. Gas- 
oil ratios vary from 8000 cubic feet 
per barrel of oil, to 20,000 cubic feet in 
wells that are not controlled by “back- 
pressuring.” The difference in ex- 
penditure of gas-energy, it will be 
observed, is very great. Some wells 
require as much as seven times more 
force to lift a barrel of oil to the surface 
than others. 

It will be realized also that there 
exists for every well at any time in its 
history an economical gas-oil ratio, 
which will give the greatest oil flow 
with the least expenditure of gas. This 
ratio must be found by experimenting 
with back-presauring, a term that is 
best illustrated by the familiar trick of 
placing a Anger over the nozzle of a 
hose. The more you stop up the 
opening the greater the back-pressure. 
In the case of an oil well this is done 
by placing a metal pressure “bean,” 
which may be from one to two or three 
inches in diameter, in the oriftce of the 
escape pipe. This method enables a 
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smaller amount of gas to lift up a 
larger amount of oil and so tends to- 
wards economy. 

The entire contents of a well, when 
the oil or gas horizon is tapped by a 
drill hole, are forced out as rapidly as 
the size of the bore-hole will allow. 
This is true so far as the gas is con- 
cerned, and true of the oil also to the 
extent of its a«|seiated gas. The 
escaping gas, however, does not carry 
along with it all the oil. In fact only a 
small proportion of the oil in any field 
is ever recovered. Once the gas in that 
field is exhausted, no further oil can be 
obtained except by the slow process of 
pumping, and if there is not sufficient 
gas left in the strata to drive the re- 
maining oil into the well, even pumping 
will not bring up what has not reached 
the well. 

F rom all of which it is clear that 
gas conservation in an oil-field is 
the primary concern of the prudent 
operator. The Canadian fields, profit- 
ing by the lesson of the terrific waste in 
other fields, are conserving their gas, 
forcing the surplus under 760 pounds 
pressure back into the exhausted Bow 
Island sands. This huge underground 
natural gasometer, south of Medicine 
Hat, will ultimately hold twenty bil- 
lion cubic feet of gas in storage for any 
purpose for which it may be required. 

Although the southern California 
operators are now swinging into a high 
rate of production that seems destined 
to react unfavorably on the industry 
before the end of the year, many op- 
erators in the Long Beach and Santa 
Fe fields have indicated their willing- 
ness to help the state conserve its 
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natural gas. During a recent month 
the gas held in the ground amounted 
to 146,782,000 cubic feet a day. Of 
the 918,199,000 cubic feet of gas pro- 
duced in these fields daily, there were 

850.846.000 cubic feet \ised in the field; 

810.971.000 sold to consumers, 217,- 

800.000 lost, principally through new 
wells “blowing off,” and 11,488,000 
cubic feet Injected back into the 
ground for “back pressuring.” 

It is well known among oil men that 
with ordinary flowing and pumping 
methods, a comparatively small part 
of the original oil content of the sands 
is ever brought up, while with efficient 
control of gas production and pressure, 
together with proper well spacing, it is 
estimated that the recoverable per- 
centage will be doubled. Fields al- 
ready depleted of gas may be reju- 
venated by gas injection on a large 
scale. 

Gas injection under pressure into an 
exhausted field is now practised for 
three distinct purposes — to raise and 
maintain a pressure that will result in 
further recovery of oil; to store surplus 
gas for future use; and to circulate dry 
gas as an absorbent agent through un- 
recoverable oils in order to extract 
from them their gasoline content. 

Worth-while results of gas conserva- 
tion and increased oil recovery cannot 
be obtained without co-operation on 
the part of the producers, especially 
when the owners are numerous and the 
wells close-spaced as in the “town-lot” 
sections around Los Angeles. This is 
particularly true in the present situa- 
tion where the overproduction of both 
gas and oil exists with consequently 
low prices for oil and natural gasoline. 







strata along the international boundary before and after compression 

Tcfpi IdMl aeotloii, sliowi^ff deponkitm of Mdlmnt aad oil-bonriiig catutod ^ lateral compreesioa when the Rocky Mountains were ele- 

paads, 3, 8| pud 5* Arches, domes, and anticUnee shown bilew were vated. Oil and gas permeating the softer strata may collect in a fold 
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FLYING BOATS USED IN CANADIAN AERIAL SURVEYS 


Equipped with powerful flying boats of the type shown here, Canadian cartographers are 
making accurate maps and forestry sketches oi the little-known regions of the far north 

Charting Canada’s 
Wilderness From the Air 

Rich Mineral Areas Amid Lakes and Forests 
of Northern Canada Mapped Accurately 
for the First Time 

By JAMES MONTAGNES 


F lying high above the forests 
and lakes of the great Canadian 
northland, photographers are 
now mapping thousands of square 
miles of wilderness. Districts which 
have been mapped only by surveyors, 
who went into the immense country by 
boat and so only followed the water- 
ways, are now being photographed 
from the air. Detail maps now are 
available, from the Topographic Sur- 
vey of Canada, for a great part of the 
north, from Wood Buffalo Park, at the 
boundary of the province of Alberta 
and the northwest Territories, marked 
by the 60th parallel of latitude, down 
through northern Alberta, Saskatche* 
wan, Manitoba, and Ontario to the 
St. Lawrence river. This region has 
come into prominence the past few 
years because of well-known mineral 
discoveries, and the subsequent de- 
. velopment of water power resources. 
Immediately after the World War, 
Canadian aviation was organized to 
meet the needs of a country which was 
but partly explored. Aerial mapping 
and sketching were two of the items 
included in the program. By the end 
of 1927, 162,000 aerial photographs 
had been filed by the Topographical 
Survey of Canada, and during 1928 
aerial photography by the Royal Air 
Force amounted to 947 rolls of exposed 
film. 

When an area has to be photo- 


graphed for map-making purposes, the 
usual type of photographs taken are 
known as obliques, vhich are taken 
with a view of the entire territory to 
the horizon. These photos are made 
with a hand-operated camera mounted 
in the front of the flying boat used. 
For each picture taken, the exact 
angle of the camera must be noted. In 
order that an accurate picture of the 
country be obtained, three photo- 
graphs are taken from approximately 
the same position in the air, one 
straight ahead, and one to each side. 
Since the ship is moving along at 80 to 
100 miles an hour, there is 
a slight change in the terri- 
tory taken in by each of 
the photographs. However, 
since the pictures are taken 
to overlap each other for at 
least 50 percent of the view, 
this deviation means very 
little, and when the three 
are put together, an ac- 
curate photograph is ob- 
tained of the country at 
that particular spot. 

Vertical photography is 
employed in districts where 
the detailed map work 
requires views looking 
straight dowm. They are 
taken by an automatic 
camera set in the hull of the 
flying boat. Three pictures 


are taken of each location photo- 
graphed, at lO-second intervals, with 
an interval of 20 seconds between 
each group of three pictures. Thus the 
overlapping is again very great, mak- 
ing for extreme accuracy when the 
photographs are used in a map. 

Utilization of vertical aerial photo- 
graphs for mapping purposes is very 
often greatly facilitated by the ab- 
sence of marked relief and by the 
presence of the original cadastral sur- 
veys, by means of which the area had 
been previously subdivided into mile 
and half-mile squares. The fences sub- 
sequently built by the quarter-section 
owners around their holdings, and the 
traveled roads adjoining these lines, 
furnish a checkerboard control when 
such characteristics are visible from 
the air. In many cases the distorting 
effects of tilt and “slight relief “ of the 
photograph become of negligible mag- 
nitude, in so far as they affect the re- 
duced scale of the issued map showing 
these half-mile squares. 

A FLIGHT crew sent into any dis- 
trict to take photographs will 
have maps of the region, marked at 
two-mile intervals. A ground expedi- 
tion will have gone in and marked 
similarly the territory to be covered 
at two-mile intervals with certain 
landmarks visible from the air. These 
the pilot and surveyor will correlate 
with their maps. A line of such mark- 
ings at each side of the region to be 
photographed allows the pilot to bring 
his plane to one such mark, and by 
compass direction fly along that line 
to the mark at the other end. Mean- 
while, as the pilot flies from one mark 
to the next, the photographer is taking 
pictures. Oblique photographs made 
at a height of 5000 feet take in a two- 
mile region. 

The same procedure is followed for 
each line shown on the map that must 
be photographed. The same route is 
traversed again from a height of 
10,000 feet if vertical photographs of 
all or part of the region are required. 



PUTTING IN THE TflIRD DIMENSION 
By Ufdnff the atereoscoj 
maken are enal 


map^n 


as shown in this picture, the 
to calculate the elevation 


Botsh systems, &b mentioned, have 
an overlap in eaeh photograph of at 
leait 50 percent. In vertical photog- 
raphy this is ef»ential so that on each 
photograph its principal point, the 
center, can be marked; by means of 
the detail on it, the location of the 
principal points of the two adjoining 
photographs can be found. Thus a 
common direction is established be- 
tween successive photos of a strip. 
Using clearly identifiable points se- 
lected on each photograph, one lying 
near each side limit of the photo 
opposite the principal point and 
appearing in the overlap common 
to three photographs, a skeleton 
triangulation is projected to the ap- 
proximate scale of the photos through 
each strip, and intersections are 
made on control points at each 
end of the strip. 

T he intersected terminal points 
will serve to determine the scale 
of the skeleton plot, and to fix the map 
position of the principal points of each 
photograph of the strip. The detail 
required to be shown on the finished 
map is next traced on the skeleton plot 
from the overlapping photograph, by 
adjusting the apparent positions of 
each point traced from two photo- 
graphs so as to fulfil the radial as- 
sumption, The various strips are then 
reduced by pantograph to the map 
compilation or projection sheet, upon 
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The value of aerial photographs out- 
side of their use in mapping is apparent 
in the planning of power sites. It has 
been established that the feasibility of 
a water power or storage development 
can generally be ascertained by a 
stereoscopic study of aerial photo- 
graphs, often ^thout any field work. 
In cases where some field work is nec- 
essary, a preliminary study of the 
photographs will reduce it to a mini- 
mum, and will enable the engineer to 
report definitely after only a few care- 
ful measurements at critical points. 
In Canada, where hydro-electrical de- 
velopment is 80 often in heavily- 


m 

day with an average speed of 100 milfB 
an hour can photograph 1600 square 
miles a day. The Fraser River Canyon 
in British Columbia was mapped from 
the air in one season. It had taken 
five years to map it on foot. 

As an example of how incomplete a 
map may be when made by a surveyor 
traveling on foot and by following the 
water courses, aerial photographs of 
one district in northern Ontario re- 
vealed more than 3000 lakes that had 
not been shown on any other map of 
the region. 

Forestry sketching is another highly 
specialized part of aviation which 




which previously have been plotted 
the terminal-intersected control points. 
Thereafter the projection sheet is re- 
photographed and a blue print ob- 
tained as a base for the draftsman’s 
finished copy. 

In oblique photography a grid 
gradually receding to the horizon is 
applied to each picture, in order to 
obtidn the relative tilts and positions 
of the prinripal points of adjoining 
{dmtograi^. Onoe the directional 
line has been established by this 
method the procedure for mapping be- 
come similar to that for the vertical 
pboi^atihs. 


wooded country, difficult of access, 
this new application of aerial photog- 
graphy promises to be immeasurably 
useful to engineers. Aerial photo- 
graphs, incidentally, have also been 
useful in the location of transmission 
lines and railway right-of-way, with 
results that could not be obtained by 
any other means in the same time and 
with the same expenditure. 

Mapping a district from the air is 
faster, as well as more accurate, than 
by the old method. Although there 
are but an average of 26 days a 
year clear enough for aerial photog- 
raphy, a plane operated eight hours a 


Abot( Map mado by survpyors who 
travelpd overland and by (anoe, charting 
the major watercourses but missing many 
smaller lakes, rivers, and other charac- 
terisUes. Left The same region mapped 
with modern aerial photographic surveys 

Canada has promoted to the utmost. 
A sketch map to show the location of 
timber of various types is made by a 
specially trained forester who, by 
means of signals to the pilot, controls 
tho operations of the plane. Seated 
in the observer’s hull of a flying boat, 
ho can chart various types of timber 
on as accurate a map of the district 
as is available. This map, or sections 
of it, are placed in front of him in his 
cockpit and as he flies over evergreens, 
soft woods and hardwoods, burns and 
muskeg, he can sketch these features 
on the map. This type of sketch does 
not do away with the customary 
ground surveys, but it makes possible 
a faster and cheaper method of operat- 
ing. from 30 to 300 square miles can 
be skit died in an hour, at a cost vary- 
ing from one to ten dollars a square 
mile. Such a sketch map, made before 
a ground survey, also shows the best 
canoe trails and any regions of burn- 
over which need not be investigated. 

It will take many years to complete 
the aerial mapping of Canada’s north- 
land, not to mention its settled areas. 
The Dominion, it is said, leads tha 
world in aerial cartography, having 
found this method of mapping its 
territory accurate, cheap and fast. 
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Our Army’s Mechanized Force 

The Tank Promises to Force a Reorganization of Armies for It Is 
Now Much More Formidable Than During World War Days 

By LEVIN H. CAMPBELL, Jr.* 

Mvor. Otdnancm Dapmrtmtnt, V S Atmy 


I N common with the industrial ac- 
tivities of the world, the Army 
is tending more and more to the 
use of machines in its organiza- 
tion. Mechanization as applied to the 
Army is defined as being the “Applica- 
tion of mechanics directly to the com- 
bat soldier on the battlefield.” The 
modern machine gun and other au- 
tomatic weapons quickly forced 
a stalemate in the World War. 

It soon became practically im- 
possible for the infantry soldier 
to advance against the machine 
gun without incurring enormous 
losses. In an effort to overcome 
this condition the British evolved 
the tank. These machines pro- 
duced in the hurry and stress of 
war were, of course, mechani- 
cally imperfect and left much to 
be desired in the way of speed 
and reliability. Even so, their 
use met with a very considerable 
degree of success. 

Since the World War, great 
strides have been made in the design 
and construction of tanks and self- 
propelled track-laying vehicles of all 
sorts. As mechanical perfection and 
high speeds in such vehicles are being 
reached, it is quite natural that the 
Army should be engaged in an inten- 
sive study as to the best method of 
employing these types of weapons. 

During the World War, tanks ad- 
vanced with the infantry and, at in- 
fantry speed, became easy targets for 
the opposing artillery. Marching with 
the infantry, their tactics of employ- 

♦Sire “Among Our Contributorg,” pagt 1V7 


ment were necessarily limited and cir- 
cumscribed by the tactics under which 
infantry was used. Now that speeds 
as great as 20 miles per hour with 
track-laying vehicles are possible, a 
new method must be evolved if the 
maximum value is to be attained in the 
use of such vehicles. 

The mechanical dependability of the 


vehicles to be employed in a mechan- 
ized force has been greatly increased 
since the days of the World War. The 
war-time tank usually covered from 
50 to 60 miles before a complete re- 
conditioning was necessary; the new 
light tank recently completed a test 
run of 2000 miles before overhaul was 
necessary. The speed of the war-time 
tank averaged about three miles per 
hour while the average of the new light 
tank during the 2000-mile test was 
12,5. The increase in dependability is 
thus strikingly apparent. A tank may 
be expected to cover approximately 


50 miles during a major engagement. 

Such performance specifications of 
the modern track-laying fighting vehi- 
cles make it obligatory to separate 
them from the infantry in their battle 
operations if the full value of a mech- 
anized force is to be developed. The 
matter is quite analogous to the high- 
speed scout cruiser in its relation to the 
slower-speed battleship. To tie 
the scouting force to the battle 
fleet would serve largely to nullify 
the efforts of the former in con- 
tributing to the success of a naval 
action. The infantryman in his 
advance invariably makes use of 
all covered approaches afforded 
by the terrain in his attempt to 
escape hostile fire. The armored 
vehicle, however, must depend 
upon its speed and its armor pro- 
tection for its effectiveness, and 
will, therefore, select the best 
terrain within the battle area for 
its operations. Thus, while the 
objective of the infantry and of 
the mechanized force may be the same, 
it will often be desirable to employ 
them in different sections of the battle- 
field. The infantry will be a force of 
one kind and the armored fighting 
vehicles will be organized into a unit of 
a totally different character. 

The underlying thought in connec- 
tion with the employment of a mechan-* 
ized force is based upon the formula: 
M times W divided by 2, in which M 
may be taken as the mass of metal 
thrown from the guns of the vehicles 
and V as the velocity or rate of move- 
ment of the force. A light tank com- 


I 

I AJOR CAMPBELL shows here what 
I **■»*** the Ordnance Department has accom- 
plished and what it hopes to do toward 
perfecting the weapon that promises to 
' revolutionize land warfare. Since this was 
written, however, the Army has tested a 
I newer tank which has given a spectacular 
performance — see the Scientific American 
Digest of this issue. Given time and 
money and the full co-operation of the 
automotive industry, the department may 
be expected to develop a mechanized force 
for the United States second to none other 
in the world.— Ti!ie Editor 



THE LIGHT TANK CHASSIS 

The TlEl ehasais on which may be mounted either a light cargo body, a 
7&-inil]imeter gim, or the fighting tank hull with its complete ariaiuneat 



As A CARGO CARRIER 

1%. name chaaria but with tba cargo body which ia uatd 
for transporting supplies and ammunition across oountiy 
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THE POWERFUL TANK OF TODAY 


AN ASSISTANT TO THE TANK 


Light tank Tl£l. This machine is capable of traveling groat 
distances without an overhaul, is speedy, and is powerfully armed 


Armored cars such as this, built on a standard commercial chassis, 
will reconnoiter far in advance of the Army mechanized forces 


pany, which comprises 24 tanks, is 
capable of firing approximately 6.7 
pounds of metal per minute per man, 
as contrasted to an infantry rifle com- 
pany of 256 men, in which the output 
is 0.41 pounds of metal per man per 
minute. Over favorable terrain the 
elements of the mechanized force may 
be expected to advance at the rate of 
15 miles per hour with tremendous 
shock effect, as compared with a 
normal infantry advance of approxi- 
mately one mile an hour. 

It is increasingly evident, therefore, 
that a mechanized force must, for pur- 
poses of attack, be a self-con- 
tained unit. It must possess 
within itself high-speed re- 
connaissance, high-speed at- 
tack in the battle, high-speed 
vehicles to afford supporting 
fire for the attack wave, 
and high-speed armored vehi- 
cles to carry its machine gun- 
ners and automatic rifle- 
men forward to occupy and 
hold the objective which has 
been reached in the advance. 

The armored vehicle itself is 
not well adapted to serve as a 
holding force, as due to its 
size it presents a target which would be 
readily demolished by enemy artillery 
fire, should it take up a fixed position. 

^rhe vehicles which have been de- 
veloped, as well as those which should 
be developed and united to form a 
mechanized force, will now be briefly 
touched upon. If it were possible to 
use only vehicles found in commercial 
production, the ideal would at once 
be attained; the idealistic requirement 
that all items of equipment for the 
Army should be available or readily 
produced in time of war would be fully 
met. 

T he Ordnance Department main- 
tains close contact with the de- 
velopments of automotive industry. 
Unfortunately the commercial world 
does not require high speed track-lay- 
ing vehicles such as the tank, the self- 


propelled gun mount, the armored in- 
fantry carrier, and other types of 
vehicles which will properly be found 
within a mechanized force. The 
specifications must, therefore, be set 
up by the using services, and the Ord- 
nance Department must produce the 
special vehicles thus required. How- 
ever, we can and have gone a long way 
in reducing the war production difli- 
culiies, in the development of a track- 
laying chassis which is readily adapted 
to a ^wide variety of uses. This light 
tank chassis, TlEl, carries inter- 
changeably, with relatively few modi- 


TlEl NEGOTIATES A GRADE 
Up hill and down hill, the modern tank 
rumbles, dealing death and destruction 

fications, a tank body with armament; 
a 75-millimeter gun; an ammunition 
body which also selves to carry spare 
parts, gasoline, oil, et cetera, portable 
bridge equipment, Signal Corps wire, 
machine gun mounts for anti-aircraft 
fire, the Chemical Warfare Service 
smoke shell mortai> et cetera. By the 
use of such a chains, the production 
and field maintenance problems are 
greatly lessened. 

Funds have not yet permitted of the 
development of the armored infantry 
carrier, but such a vehicle does not 
offer any great difficulties in design. 


After the tanks, supported by the self- 
propelled accompanying artillery, have 
gained the objective sought, it will, of 
course, be necessary to occupy the 
territory with machine gunners and 
automatic riflemen in order to ward 
off enemy counter-attacks. These 
little armored infantry carriers which 
we have in mind will be for the purpose 
of transporting such gunner squads 
behind armor protection to the line 
which it is desired to hold. The speed 
of the vehicles will be at least equal to 
that of the light tanks, and the weight 
will be held as light as dependable 
design will permit. 

HE 75-millimeter gun will be 
mounted on the light tank chassis 
which will have the speed of the light 
tanks engaged. Supporting 
fire for the tanks will, there- 
fore, be always at hand. Am- 
munition will be supplied to 
these guns by the cargo carrier. 

In an effort to assure con- 
trol of this rapidly moving 
force by the commander, wire 
reels will be mounted on one 
of the track-laying cargo car- 
riers so that the laying of 
signal and telephone wire may 
keep up with the advance, A 
command tank, in which the 
force commander will ride, will 
be developed with the light tank 
chassis as a basis. Control will also be 
assisted by the radio tanks on this 
chassis. Only by actual maneuver 
under va|;j[ously assumed battle situa- 
tions can}! he equipment, and the tech- 
nique of oon..rol, be worked out. 

In strategic movements of the mech- 
anized force over great distances it will 
be far more economical to carry the 
various track vehicles of the force on 
wheeled trucks or trailers. For this 
reason the weight of each of the various 
units should be held to that within the 
capacity of the commercial truck. It 
is quite true that the new light tanks 
completed a road march of 145 miles 
in two days at an average speed of 
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MUD IS NO HINDRANCE 

The light Unk fordfl streama, and turns 
without hpHitation in very heavy mud 


10.5 miles per hour during the summer 
of 1928. We must bear in mind, how- 
ever, that the hard road is the element 
of the wheeled vehicle rather than that 
of the track vehicle, and, therefore, 
use of wheeled transportation for great 
distances should be axiomatic. When 
the track vehicles have arrived at their 
immediate theater of operations, they 
will leave their wheeled transport and 
carry out their battle mission. The 
trucks will then be sent back to the 
base and will return with the necessary 
gasoline and oil to permit an extended 
maneuver by the mechanized force. 
The supplies will be unloaded at the 
side of the road, and the track cargo 
carriers will carry forward from that 
point. 

A ll marching columns in the next 
L war will be subject to attack by 
hostile planes. A vehicle of great use- 
fulness within the mechanized force 
will be found in the self-propelled 
multiple machine gun mount on the 
TlEl chassis. These multiple ma- 
chine gun mounts w ill serve to hold the 
planes at a greater altitude, which will 
make their bombing and machine gun 
operations less effective. The mechan- 
ized force, being composed entirely of 
track-laying machines, can, upon the 
approach of hostile planes, imme- 
diately leave the roads and present a 
widely dispersed target to the attack- 
ing planes. The anti-aircraft machine 
gun mount will also be used against 
ground targets. 

In adopting and organizing a mech- 
anized force, the Army is merely 
paralleling industry in its effort to in- 
crease the fire power of the individual 
engaged. As previously stated, the 
fire power of a light tank company 
composed of 112 men is approximately 
16 times that of an infantry rifle com- 
pany composed of 256 men, as ex- 
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pressed in pounds of metal thrown per 
man per minute. We must add to this 
figure the great loss of morale produ^d 
by an armored vehicle rushing at high 
speed toward the enemy troops. No 
longer wall the machine gun be able to 
hold up the advance, as the tank will be 
impervious to its fire. Indeed, it will 
be difficult to hold the machine gun- 
ners to tWr pcft in the face of such an 
assault. It will be impracticable for 
field artillery guns to register upon the 
fast-moving mechanized force, which 
will normally launch its attack as a 
surprise. The self-propelled 76-milli- 
meter gun mounts will closely support 
the attack of the tanks with their fire, 
as they can be moved forward from one 
position to another in a minimum of 
time and at the speed of the advancing 
tanks. 

After the objective has been gained 
by the tanks and the ground occupied 
by the machine gunners, who have 
been carried forward in the armored 
infantry carriers, these supporting 
guns will assist in beating off enemy 
counter-attacks. They will hold their 
position until relieved by the wheeled 
carriages of the field artillery. The 
operation of the mechanized force re- 
quires a lesser number of men, and con- 
sequently the battle losses will be very 
materially less. The personnel will be 
protected by the armor and speed of 
their vehicles, and their objectives will 
be gained in much less time. 

T he mechanized force will secure 
reconnaissance by the use of at- 
tached airplanes, by its wheeled ar- 
mored cars operating over improved 
roads, and by its tanks. An accom- 
panying photograph shows the latest 
type of armored car which consists of 
an armor plate hull on a commercial 
passenger car chassis. These cars will 
operate normally far out in advance of 
the mechanized force and will recon- 
noiter the highways to the front. 
Track-laying vehicles will comprise the 
entire combat units of the force. Un- 
der favorable conditions of dry ground, 
the wheeled vehicles will leave the road 
and operate cross country. The neces- 
sity of military operations in time of 
w^ar is, however, unfortunately not 
limited to fair weather and dry ground. 
The track-laying vehicle possesses 
the greater ability successfully to nego- 
tiate soft ground than any other man- 
made machine applicable to the 
armored force. 

The mechanized force will have no 
vehicle within its combat organization 
which does not measure up to the re- 
quirement that it contain within itself 
the full limit of the art as regards cross- 
country mobility. There is no ques- 
tion but that wheeled vehicles are much 
more economical in operation on hard 
roads than arc track-laying vehicles. 
The primary sphere of operation of the 
mechanized force is not, however, on 


the roads, but rather off the roads. 
Consequently it will be composed of 
vehicles of the most ^dent types 
designed to execute the reoogniimd 
purpose of such a force. Tha. illus- 
trations of the light tank operating 
over typical terrain of mud and grades, 
show the necessity for track-laying 
vehicles. 

T he ideal combination in a vehicle 
is one that will permit of efficient 
operation both on the roads and cross 
country. Such a combination is to 
had in a wheeled vehicle which is 
adapted to receive a track over and 
around all of its wheels when operating 
off the roads. Much time and money 
have been spent both here and abroad 
in the development of such a combina- 
tion. The necessity for the use of such 
a vehicle within the mechanized force 
may be developed, and if so it will 
doubtless follow that the engineering 
ability to be had will evolve a satis- 
factory machine. 

For reconnaissance well to the front 
of the mechanized force, a possible 
combination is offered by using a com- 
mercial truck to transport the light 
tank. One tank can be carried on a 
commercial truck, while another is 
carried as a trailer load. While travel- 
ing on the road, should a more detailed 
reconnaissance to either flank be re- 
quired, the tanks are run down off the 
truck and trailer and then proceed 
under their own power to gather the 
informatiDn desired. The reconnais- 
sance is made behind armor plate pro- 
tection and at a relatively high speed. 
Upon accomplishment of the imme- 
diate mission the tanks return to their 
carriers, and reconnaissance is carried 
farther to the front. The advantages 
of using such a combination lie largely 
in economy in the use of available 
vehicles; the commercial truck on the 
one hand, and the light tank, a com- 
ponent part of the mechanized force. 



OVER THE TOP 

Tftfltlfur « light teak. Tlie meter ^ thii 
tank fii powerful, speedy, aud eglmit 
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on the other. These two vehicles must 
in any case be provided for other 
necessary uses within the Army. 

weapons of the soldier of the 
mechanized force will be the machine 
gun and the automatic rifle while the 
tanks will be equipped with semi-auto- 
matic cannon. The force will thus have 
within itself the maximum of Are 
power as expressed by the most modern 
weapons. 

The force, with its mobility and fire 
power, will prove most valuable in ad- 
vance and in rear guard actions. A 
practically uninterrupted advance of 
the main body will be assured by its 
use in the advance guard, until such 
time as serious enemy resistance is 
met with. In its function as a rear all theorize, and we are all entitled to losses, surely those of this modern day 
guard, the enemy's pursuit will be our individual opinions, but the fol- will be even more effective, 
bufflciently delayed to permit of the lowing words of Admiral Mahan seem During the summer of 1928 a 
uninterrupted and unharassed retreat to be particularly applicable to this small force, equipped with motor 
of the main body. The great speed of whole subject of mechanization: transportation and tanks, was as- 

the mechanized force will make it of '"The student will observe that sembled at Fort Leonard Wood, Mary- 
particular value in turning movements changes of tactics have not only taken land. The equipment was largely of 
and in enveloping the enemy's flanks, place aSter changes in weapons, which war-time construction which, in large 

necessarily is the case, but that the in- part, precluded obtaining the correct 

T he medium tank of 16 tons in terval between such changes has been picture of the capabilities of a modern 
weight is too heavy for truck unduly long. This doubtless arises force. Many valuable lessons were 
transportation, and as such will not be from the fact that an improvement of learned, however, and a start in the 
a part of the mechanized force. Me- weapons is due to the energy of one or right direction was made. When funds 
dium tanks will be attached upon oc- two men, while changes in tactics have become available for the supply of 
casions when heavy resistance is to be to overcome the inertia of a conserva- modern equipment, the full possibilities 
overcome. With their heavier armor tive class; but it is a great evil. It can of such a force will be recognized, 
and three-pounder semi-automatic be remedied only by a candid recogn^- A committee of eminent engineers of 
guns they will lend greater striking tion of each change." the Society of Automotive Engineers, 

power to the force. Their speed will Many people, through lack of op- has, since 1919, been of great value to 
be sufficiently high to advance at the portunity for observation of modern the Army. All of our automotive proj- 
rate set by the other units of the automotive equipment applicable to ects have been submitted to its mem- 
mechanized force. The Chemical War- Army uses, are prone to judge tanks bers at bi-annual meetings, held usually 
fare Service smoke-shell mortar, when and other armored vehicles by the per- at some great plant of the industry, 
mounted on the light tank chassis, formance standards of the war-time We have received constructive criticism 
will be an important unit with the vehicles. This leads to gross errors in and helpful advice and we have been 
force. Losses in both materiel and evaluating the possibilities of the given access to the latest developments 
personnel will be greatly lessened by situation. We all recognize that the in the automotive industry, 
the correct use of smoke in the battle, automobile of 1929 is a vastly superior 

A mechanized force will most cer- car to that of 1916. The present-day AS great as is the wealth of our coun- 
tainly not revolutionize warfare ; it wnll armored fighting vehicle may be con- jL \ try, we cannot afford to keep a 
prove but another weapon of great sidered in the same manner. The military establishment equal to that 
power at the disposal of the commander, statement has authoritatively been which we will require to prosecute 
Obviously, changes in tactics must be made that even in the case of World successfully a major war. We can 
made to incorporate the force correctly War tanks the casualties of the Tank afford, however, to equip and maintain 
within the Army. Not until such a Corps were the lowest in percentage of a small modern mechanized forc6, 
force has been organized and equipped men killed compared with total casual- which will serve as a laboratory for the 
with modern vehicles can its full use be ties in other arms. If those crude development of machines and the 
understood and appreciated. We may machines served to lessen the battle training of personnel in the tactical 

employment of such an arm. To the 



RAPID SERVICE TO THE FRONT 


A commercial truck with trailer movmtr two light tanks at high speed over improved roads. 
In the eight-ton truck is a TlEl light tank while m the 10-ton trailer is a six-ton light tank 



establishment of the Army charged 
with the design and procurement of 
such vehicles in time of war, the 
peace-time development of but a few 
of these yen ides will be of advantage 
in reduciiig the time required to reach 
quantity production. 

We should not wait until the ideal is 
reached in automotive development. 
Such will never be reached in an in- 
dustry which is making such rapid 
strides. We should not be deterred 
from entering into the procurement of 
the necessary vehicles for a well-or- 
ganized and well-equipped mechanized 
force. We should make a start; the 
developments and logical improve- 
ments will rapidly follow. 
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What Becomes of the Star Light? 


The Stars Send Out Their Light into Empty Space* Does It Qo 
On Forever? If Not, Where Does It **End*^? 


By HENRY NORRIS RUSSELL, PH. D. 

Chairmmn of tht> Dmpmrtment of Mironotny mnd Director of the Obaervmtoty mt Prtnoeion Umvereiiy 
Reaearoh Aaaocjmte of the Mount Wfiaon Obeervatory of the Carnegie Inetitution of Waehington 


W E ordinarily speak and think 
of the night as dark. But 
the darkness of one night is 
very different from that of 
another. When the clouds are thick, 
and hang heavy over the sky even in 
the day, the night may be very black. 
But even then there is a difference be- 
tween the darkness under the overcast 
sky and that of a closed room. One 
can hardly imagine a night so dark 
that an open door or a window giving 
upon the sky would be wholly invisible 
if one were in a cellar. 

But on a clear night, although the 
moon is quite out of the way, things 
are altogether different, and the sky 
sends us a really very considerable 
amount of light. Anyone can realize 
this w'hen he thinks how black the 
dense foliage of a tree appears against 
the summer sky. Moat of the light 
comes, not from the stars which are 
separately visible, but from the back- 
ground. Indeed, this is bright enough 
to dazzle the eye strange as this may 
seem— and to make the stars look less 
brilliant than they otherwise would. 

We all know how a star seen through 
a small chance gap between the leaves 
of a tree looks far brighter against the 
dark background than it would on an 
open sky. A more precise test of this 
effect was made years ago by Curtis at 
the Lick Observatory. He found that 
by viewing stars through a small hole 
in a large black screen many feet away, 
objects could be seen which were less 
than one fifth as bright as the faintest 
which could be detected directly, even 
in the clear mountain sky. 

T his background light of the sky 
comes from three main sources. 
Part of it reaches us from the tele- 
scopic stars too faint to be seen 
separately with the naked eye; an- 
other part comes from diffuse matter, 
probably meteorites, scattered through 
interplanetary space and illuminated 
by the sun an extension of the zo- 
diacal light; while the rest arises in our 
atmosphere as a faint but permanent 
auroral glow. 

The careful work of van Rhijn in- 
dicates that five sixths of the light of 
the sky on a clear moonless night comes 
from the last two sources — diffuse 
matter and glow in our atmosphere — 
so that if we could get outside the 
earth*s atmosphere, and what is more, 
beyoOd the sun’s attendant fog of 


sparsely scattered meteorites, we would 
find the stars standing out on a far 
blacker background than earthbound 
mortals can ever hope to see. The 
Milky Way, instead of appearing about 
twice as bright as the sky remote from 
it (as it does to us) would be ten times 
as bright; and the dark nebulae which 
lie in front of it would be far more 
conspicuous than they are now. 

If we could thus escape into inter- 
stellar space we would none the less 
find it far from dark. The stars in a 
hemisphere of sky give fully 500 times 
as much light as a single star of the 
first magnitude, or about l/600th of 
the light of the full moon, and this 
would be light enough to enable eyes 
like ours to pick out a path pretty well 
if the light from the sky were not ob- 
structed by atmospheric or other 
obstacles. 

N O place in space within the con- 
fines of the galaxy is really dark, 
unless it is artifically darkened by the 
interposition of some barrier — whether 
a cloud, the roof of a cave or a man- 
made enclosure —bet v^een it and the 
vast light-filled spaces without. Even 
if we should flee in imagination far be- 
yong the Milky Way beyond inter- 
stellar into inter-nebular space— we 
would not find it utterly dark. If all 
the light which we received from the 
galaxy could be blotted out, leaving 
only that which comes from the extra- 
galactic nebulae, we would still get at 
least l/10,00(>th as much light as we 
do now from the galactic stars, and 
probably about 1/lOOOth as much. A 
white surface lighted on one side by the 
nebulae alone would be illuminated 
about as much as by the rays of a star 
of the second magnitude. This is 
pretty faint; yet a normal human eye, 
if rested in perfect darkness for 10 or 15 
minutes, can see a white object lit 
only by such a star. 

To find 8 perfectly dark region of 
space we would have, therefore, to go 
beyond the region where the nebulae 
are scattered — ^that is, beyond the ut- 
most limit of vision of the greatest 
telescopes — ^if we did not bury our- 
selves in a dark nebula and shut out 
the heavens with its opaque cloud. 

Whence comes this light whi<di flUs 
space, and whither is it bound? 

A child can iuiswer the first query: 
“From the skies, of course.** But no 
man can yet make bold to reply with 


assurance to the second. Some things 
we know — or can at least deduce from 
the observed facts. The light which 
escapes from the stars keeps on going 
(unless stopped by the accident of fall- 
ing upon matter), ever onward with its 
prodigious and unalterable velocity, 
and there is no interference or con- 
fusion between the light of one star and 
of another. This second point de- 
serves a word of comment. 

If we should think of light as con- 
sisting of rays joining the stars through 
our eyes, or even the particles moving 
along these ray-lines, we might ques- 
tion what would happen if two r^ys 
intersected or two particles collided^ 
But the newest physical theories con- 
firm the conclusion of the older ones 
that light, when under way in empty 
apace, behaves as waves would do. 
We have all seen how one set of waves 
on the surface of still water may cross 
another, and each set pursue its way 
unaffected; and we shall do better to 
think of light under this image than to 
picture it in terms of rays or particles. 

S TRICTLY speaking, we do not 
know anything at all about light on 
its travels in empty space. We ca^n 
obtain knowledge only by catching the 
light on some material body. But these 
observations have never shown any 
indication that the light coming from 
one body interferes in any way with the 
light from another. Light from many 
thousands of stars together enters 
simultaneously into the lens of one of 
the great modern astronomical cameras, 
and the light of each star is brought to 
its own proper focus unaffected by that 
of any of the rest. 

Nor is there any evidence that light 
is weakened in its passage through 
space. It spreads out, of course, in 
ever widening spheres. But there is 
good reason to telieve that the whole 
amount of energy which these expand- 
ing waves carry suffers no perceptible 
diminution after a journey ^ a million 
years. 

But does the light go on /oreser? The 
question is by its very terms beyond 
the power of observational science to 
answer. It is however, a legitimate 
subject for speculative thought, and 
the question is asked so often that 
something may well be said about It 
here* 

Many different answers are im-^ 
aginable. First; space may be inflnite 
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in extent and the radiant energy may 
simply fly on and on forever, spreading 
out into the boundless abyss. This is 
the simplest of all answers, and for all 
we know it may be true. 

Second; space, although without 
boundaries, may return into itself (as 
the surface of the earth or of any 
sphere does) and the light, after having 
gone *^around the world,” may come 
back. It is not a serious objection to 
this theory that a good deal of math- 
matical training is required to under- 
stand what it really means. But a 
difficulty arises when we think that in 
this case we should be able to see at 
least some of the most luminous of 
celestial bodies — like the great nebula 
of Andromeda — by light which has 
gone ^around the world” the long way 
as well as by the shortest path. This 
should give us a faint small image of 
the nebula at a point in the heavens 
exactly opposite to that in which w’e 


parts of spiral nebulae. Whether there 
is a thin haze of *^cosmic dust” all 
through space we can not as yet de- 
termine. It iff entirely possible that 
there may be; but light is evidently 
able to come pretty freely to us from 
the remoter of the great nebulae, so 
that the ”mean free path” of the ra- 
diant energy before it is obstructed 
must be many millions of light years. 
This suggestion does not, however, go 
to the root of the problem, for such 
dark matter can not continue indefi- 
nitely to absorb the energy which the 
stars radiate to it without getting hot, 
or at least warm, itself. It will then 
radiate out energy on its own account 
and in time a balance will automati- 
cally be struck between the income and 
outgo. The dark nebulae, therefore, 
can in the long run act only as relay 
stations for the radiant energy, and 
after tarrying awhile it will again be on 
its way. Our eyes with their limited 
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“THE LIGHT MAY BE STOPPED BY FALLING UPON DARK MATTER” 

Area, about IS degrees square. Star clouds; also dark patches — of what? This is not posi- 
tively known, but the evidence suggests that they are some kind of dark, diffuse nebulae 


see it directly, and no such faint 
nebulae have yet been observed. This 
does not prove that the hypothesis is 
wrong, but only that it is a very long 
way around the whole circumference 
of space if it is curved. For the present 
the question must rest unsettled. 

Third; the light may be stopped by 
falHng upon dark matter scattered dif- 
fusely through space. The dark neb- 
ulae show that this actually happens in 
many regions within the galaxy, and 
similar obscuration occurs in the outer 


range may be no longer able to see it, 
but it will still be 

“Op the old trail from star to star 
“A wanderer and a vagabond.” 
Last; the radiant energy may in 
some way, of which we can gain only 
the vaguest conception, be arrested on 
its way and turn back into the equiva- 
lent of energy — material atoms. This 
is a bold speculation, but many dis- 
tinguished mathematicians and phys- 
icists favor it. There is strong evidence 
that the reverse process — the breaking 


down of ordinary matter, with the ap- 
pearance of the enormous amount of 
energy which, on Einstein's principles, 
is equivalent- actually happens inside 
the stars and keeps them shining. If 
this happens without compensation 
the material universe is indeed decay- 
ing, and pouring its very substance out 
in floods of light into the inaccessible 
depths of space. 

The hypothesis that the conversion 
of light back into atoms also happens 
is therefore necessary to a belief that 
the universe of matter and energy is 
really permanent in anything like its 
present form, renewing itself through 
perpetual change. This philosophical 
conception has been brought within 
the range of scientific study by Milli- 
kan's theory that the cosmic rays 
which he has studied so effectively 
arise from the formation of heavy 
atoms out of positive and negative 
electrons. 

T O account for the presence of the 
latter in the otherwise empty 
depths of space from which he con- 
cludes that the rays must come, he as- 
sumes that they have been produced 
by the transformation of the light of 
the stars and nebulae back into the 
simplest forms of matter; and that this 
transformation occurs in the coldest 
and emptiest parts of space, while that 
of atoms into energy happens in the in- 
tensely hot interior of the stars. 

It would be premature at present to 
pronounce decisively either in favor of 
this hypothesis or against it. The al- 
ternatives have not been exhausted, 
and some of the latest theoretical work 
on the absorption of very short waves 
by matter indicates that the cosmic 
rays carry even more energy than 
Millikan has supposed, and may result 
from the disappearance of stars rather 
than their formation. But this, too, is 
not settled. 

For the present the narrator has only 
to review the various possibilities, and 
leave the reader to his own choice. 
That choice will probably be made — 
and quite legitimately— in the absence 
of positive evidence, on the basis of 
one's general philosophy. To some the 
idea of a universe that is running down, 
never to repeat its history, is abhorrent 
and the cyclical conception of the end- 
less recurrent’^ of new-born stars and 
worlds, although never twice just the 
same, is beautiful. Other people feel 
differently. The writer, who can 
hardly help expressing himself, is in- 
clined to agree with Professor Edding- 
ton, both in his conclusion that the 
actual evidence indicates that the uni- 
verse of stars is in ”its first innings” 
and has not passed through the same 
history before, and in his comment, 
”I am an evolutionist not a multipli- 
cationist. It seems so tiresome to keep 
on doing the same things over and over 
again.” 
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The coBt for fuel for this Stinson-Dotroiter DjGsol-onjdned plane In a ter of that for the same flight in a plane equipped with a standard 

fliglil from Detroit to Langloy Field, Virginia, was leas than one quar- type of radial engine using the ordinary gasoline combustion system 


Is the Airplane Diesel Practical? 

A Summary of the Opinions, pro and con, of Men High 
in the Aeronautical Industry 

By REGINALD M. CLEVELAND 


W HEN, last Spring;, a Stinson- 
Detroiter monoplane flew 
from Detroit to Langley 
Field, Virginia, powered by 
an oil-burning engine designed for the 
Packard Motor Car Company by 
Capt, L. M. Woolson, new stimulus 
was given to a problem which has been 
engaging the attention of the engine 
departments of the airplane industry 
for a number of years the adaptation 
of the Diesel type of engine to air- 
planes. The successful flight with this 
radial, oil-burning po^^ er plant, aroused 
intense interest not only among those 
present at the annual meeting of the 
National Advisory Committee for 
Aeronautics, but also among designers 
and engineers generally and the air- 
minded public at large. 

It would be easy to argue, from the 
fact that this engine on this particular 
flight consumed furnace oil costing 
approximately $4.68 as against a 
normal cost for gasoline in a conven- 
tional engine of something more than 
25 dollars, that new economies for 
general operation were definitely in 
sight. Such a conclusion, however, 
should not be arrived at with undue 
haste. 

The advantages usually emphasized 
for the Diesel type engine for airplanes 
include: 

Low cost of fuel. 

Elimination of fire hazard, due 
either to electric ignition or to 
back-fires through the carburetor 


I N the article presented here 
are the views of several men 
high in the aviation industry 
concerning the practicability of 
Diesel engines for airplanes. In 
the main, their comments are 
adverse to present use in the 
air of this engine which has so 
ably proved itself on land and 
water. It is a moot question, 
however, as is evidenced by the 
fact that, as the article points 
out, many manufacturers have 
been working for years to adapt 
the Diesel to airplanes. We 
hope, therefore, to be able to 
present in the very near future 
an article which will show what 
has actually been accomplished 
with these engines. 

— The Editor 


— since both ignition and car* 
buretor are eliminated. 

Decreased fuel consumption. 

The possibility- not yet demon- 
strated in flight — of using a two 
stroke cycle with consequent low 
engine revolutions at moderate 
speeds, and a resultant increased 
efficiency of the propeller. 

Elimination of interference with 
radio communication due to the 
absence of electric ignition. 

Disadvantages frequently brought 
forward include: 

Greater specific weight. 

Higher first cost. 

Difficulties of maintenance due 


to the fuel injection system used. 

Objections to the fuel itself — 
probably somewhat readily over- 
come — on grounds of non-uni- 
formity, lack of cleanliness, and 
less widespread distribution of 
supply sources. 

It is admitted that the Diesel type 
advantages are highly desirable if 
they can be attained in a service 
engine fit for manufacture and pro- 
duction and for every day, all-con- 
dition use. On the question, how- 
ever, of how close at hand the reali- 
zation of such an engine actually is, 
there is by no means a meeting of 
minds among those best qualified 
to speak. It is a subject which is 
engaging the attention of leading 
aircraft motor manufacturers every- 
where, both in this country and 
abroad 

T here is one school of thought 
which holds that the dawn of the 
adaptation of the oil-burning principle 
to airplanes is near at hand. The 
Packard organization, with the record 
of successful test operation in the 
fiisrht of th^ Woolson motor already 
behind it and with an expenditure said 
to be very large in preparation for the 
production of such an engine, Js 
natundly of this school. C. M. Keys, 
for some time President of the Cur^ 
Aeroplane and Motor Company and 
now holding the same office in the 
Ourtiss-Wright Company, result^g 
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from the recent merger with the 
Wright Aeronautical Company; of 
the Transcontinental Air Trans- 
port, and other important factors 
in the aviation field, recently pre- 
dicted the use of the airplane Diesel 
type as a not distant development. 

The General Motors Corporation 
in its purchase of the Allison En- 
gineering Company, laid emphasis 
on this field of endeavor when Al- 
fred P. Sloan, Jr., President of 
General Motors, in announcing the 
purchase, said: 

'The Allison Engineering Com- 
pany for some time past has been 
engaged in various developments of 
a mechanical nature and has re- 
cently been giving considerable at- 
tention to the development of avia- 
tion engines, including those of the 
Diesel type/’ 

I N Germany, Junkers and others 
are working upon the oil-burning 
type of engine and Junkers recent- 
ly reached the stage of flight. In 
Great Britain, William Beardmore and 
Company, Ltd., of Glasgow, Scot- 
land, have constructed a heavy-oil 
engine of the semi-Diesel type, giving 
interesting results upon the test block, 
and which, although not as yet de- 
signed for heavier-than-air craft, is 
intended for aeronautic use in the 
dirigible R-lOl. 

In this country, every important air- 
plane motor manufacturer may be 
said to be watching oil-burning engine 
development with the closest atten- 
tion, and, in many cases, to be con- 
ducting experiments of his own. Among 
these, in addition to those already re- 
ferred to, are Henry Ford, the Westing- 
house Electric and Manufacturing 
Company and the Emsco Aero Engine 
Company of Los Angeles. The National 
Advisory Committee of Aeronautics is 
constantly pursuing its studies of the 
many problems arising in the design 
of compression-ignition motors suitable 
to aircraft. 
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C. M. KEYS 

Mr. Keys predicts that tho iise of the Diesel 
airplane engine la a not distant development 

With all this wide-spread interest 
and actual experimental research 
actively underway, there is, however, 
another distinct and definite school of 
thought which holds that the Diesel 
principle, however interesting, is by no 
means as yet adaptable to airplanes 
and may never be so in a wide sense. 

F. B. Rentschler, President of the 
United Aircraft and Transport Cor- 
poration and its subsidiary, the Pratt 
and Whitney Company, manufacturers 
of Wasp and Hornet airplane engines, 
told the writer that he saw no reason 
to believe that the oil-burning engine 
would displace the present radial, air- 
cooled, ignition type. 

‘'Fundamentally,’’ said Mr. Rent- 
schler, “the question of flight comes 
down to weight per horsepower. While 
there have been improvements in 
plane design and in airplanes, con- 
sidered aerodynamically, since the 
war, the great forward strides have 
been primarily in motor efficiency. 

“When the Wrights first flew, the 
motor weighed aproximately 16 
pounds per horsepower. 
The plane was barely 
able to fly. Today, 
radial air-cooled en- 
gines have been brought 
down to one and one 
half pounds per horse- 
power. The flying abil- 
ity of planes thus 
equipped needs no com- 
ment. The inherent na- 
ture of the Diesel 
type engine, with its 
increased compression 
and higher internal 
pressures, demands a 
heavy engine, and while 
reductions in weight 
may be effected by im- 
provements in design 
and by the use of newer 
metals, I do not fore* 
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see that weight can be reduced to 
a point where the Diesel will be com- 
petitive with the standard radial 
engines of today. 

“While it is of course desirable 
to eliminate — considering the matter 
from certain angles— fuel supply by 
means of a carburetor, this may 
also be done without going to the 
Diesel type. Direct or solid in- 
jection may be accomplished with 
the gasoline motor and interesting 
developments along this line of 
thought and with the super-charger 
are indicated by the experiments of 
some manufacturers. 

“There are other objections to the 
oil-burning engine besides that of 
weight. I do not feel that the use of 
comparatively heavy oils will prove 
advantageous under the service 
conditions which airplanes must 
meet in flying as it is conducted in 
the United States. Even in sum- 
mer at high altitudes, very low tem- 
peratures are recorded, while in winter, 
temperatures of 50 degrees below 
zero or less are not uncommon. In our 
various Canadian services such tem- 
peratures are considered standard. The 
behavior of heavy fuels under such 
conditions seems to me, to say the 
least, problematical. 

“We are of course extremely inter- 
ested in the Diesel development and 
are watching it closely in the domestic 
field and through our connections 
abroad. We have even experimented 
with designs of this type, but I am 
prepared to go on record as saying that 
I can see no need for its adoption at 
present nor any likelihood that it vill 
displace the general type of motor 
which is proving so satisfactory today.” 

C OMMANDER BRUCE G. 

LEIGHTON, Director of Sales and 
Service of the Wright Aeronautical 
Corporation, whose Whirlwind and 
other engines have blazed so bright a 
trail across the sky of aviation, also 
holds that the adoption of oil-burning 
engines for aircraft to any general de- 
gree, will not come soon. 

“An airplane motor,” he said, “must 
be considered as an integral part of the 
plane; not something which is attached, 
nor an external force. The problem 
is one of applving the units of energy 
contained in a pound of fuel with the 
least waste ui d most directly to the 
pound of ptiy load. When we fly, 
what we realo are doing is to use the 
old principle of jet propulsion. We 
introduce raw fuel, combined in the 
correct proportion with air, into the 
motor, burn it and thereby cause 
the motor and, in turn, the propeller to 
revolve and the propeller, with its 
wide span becomes in effect a broad 
jet pushing out a stream of air. The 
wings are so designed as to make use 
of the speed thus developed to lift, 
not only themselves, but the power 



F. B. RENTSCHLER (SECOND FROM LEFT) 

"I oan nee ... no likelihood that it (the Diesel) will replace 
the general type of motor which ia proving satisfactory today” 
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plant and the pay load of the plane. 

^'Really, in the simplest terms, what 
we do is to make digestible to the 
motor, by cooking, the hydro-carbons 
contained in the fuel just as we make 
digestible, by cooking, the fuel for the 
human body contained, let us say, in a 
potato. The problem becomes one of 
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COMMANDER B. G. LEIGHTON 

I do not envision it (the Diesel) 

as an imminent, practical development'* 

making this cooking process as com- 
plete, efficient, and controllable as 
possible. 

**The only essential differences be- 
tween the Diesel type engine — and the 
engines so-called thus far applied to 
aircraft are not strictly of the Diesel 
cycle — an^ the conventional gasoline 
engine are that, in the one, raw fuel is 
injected into the compression chamber 
where it is mixed with air already 
drawn in and fired by reason of the 
high compression brought about by 
the design and travel of the piston, 
while in the other — the conventional 
internal combustion engine — fuel and 
air are mixed in predetermined propor- 
tions in the carburetor, supplied to the 
cylinder in vapor form, and fired 
therein by means of an electric spark. 

'The internal pressures generated in 
the compression-ignition engine are so 
high as to necessitate a weight of 
metal which makes the whole engine 
roughly twice as heavy as the conven- 
tional type with its one and one half 
pounds per horsepower. The saving 
in fuel consumption of the oil-burning 
type is approximately 20 percent — by 
no means enough to compensate for 
the doubling in weight. 

"Furthermore, there are many com- 
plicated difficulties about injecting 
fuel direct into the cylinder — the solid 
injection principle — which seem to me 
to militate strongly against this type 
of engine as a general service type or 
a production job. It is necessary, 
with solid injection, to put a very 
exactly measured charge into the 
cylinder at a very exactly determined 
time In the cycle of the stroke. Quan- 
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titles must be exactly the same for 
each cylinder. With a 9-cylinder 
radial engine of this type, the varia- 
tions as to tihie should not exceed one 
one-thousandth of a second, and the 
variations as to quantity must be 
held within almost equally narrow 
limits. Moreover, the quantity must 
be controllable as this control provides 
the entire throttle action. 

"These complicated problems sur- 
rounding the injector pump have been 
met in experimental engines of both 
single and multi-cylinder types. But 
they seem to me to present a very real 
and serious objection from the manu- 
facturer’s point of view when it conies 
to production, and from the service 
point of view when one considers the 
variety of conditions, both natural and 
human, to which the modern airplane 
is subjected. ' 

"We could doubtless turn out within 
a year an oil-burning multi-cyclinder 
airplane epgine which would fly from 
here to there. But, vitally interesting 
as the Diesel principle is, particularly 
if it should lead to a two-cycle motor, I 
do not envision it as an imminent, prac- 
tical development." 

Charles L. Lawrance, President of 
the Wright Aeronautical Corporation, 
is of the same mind. 

"I adhere to the viewpoint," he 
said, "that such an engine is not 
yet right for wide-spread use. It is a 
decade away." 

S OME interesting observations on 
the requirements of Diesel type en- ^ 
gines for aircraft have been presented 
by C. H. Schowalter of New York 
University, before the American So-i 
ciety of Mechanical Engineers. Mr. 
Schowalter said in part: 

"Because of the outstanding success 
of the air-cooled carburetor engine, the 
buying public will be in favor of, and 
the design tendency will be toward, 
air-cooled Diesel aircraft engines. This 
method of cooling can, and is, being 
utilized in the design of both radial 
and in-line engines. In-line engines, 
however, need special cowling to toect 
the air flow. 

"Any light-weight Diesel engine 
intended for the commercial aircraft 
market should not only be designed to 
meet the 60-hour endurance test re- 
quired by the Department of Com- 
merce, but should be able to operate 
many hours in excess of that limit. 
Extensive reliability and durability 
tests, under conditions of actual service, 
should be made before attempting to 
introduce it for general use. Vibration, 
lubrication, cooling, leakage through 
joints in the engine proper and in the 
piping system, should all be carefully 
checked. Performance of the engine 
should not only be checked under nor- 
mal conditions but also under all ab- 
normal conditions that could possibly 
be encountered to service. 


'*For cylinders of the sise that wotil4 
normally be used for aircraft purposes, 
the problem of fuel distribution and 
quantity regulation is of xnajor im*^ 
portance. From the results of tests 
made by the National Advisory Com- 
mittee for Aeronautics, the spray 
penetration and distribution for any 
particular size and shape of nozzle 
can be predicted. Combustion cham- 
ber and injection nozzle design can 
thereore be inter-related. The proper 
relation between these parts, and the 
design of the fuel supply and control 
mechanism are fundamental problems 
confronting the designers of lights 
weight, high-speed Diesel engines to- 
day. 

"When using the Diesel engine, the 
main objection to the two-cycle car- 
buretor engine, that of fuel passing 
out through the exhaust parts, is not 
present. An advantage of using this 
system, in the case of the Diesel engine, 
where reciprocating parts are of higher 
weight, is that with an explosion 
stroke for every revolution of the 
crankshaft, the inertia forces would be 
counteracted during each stroke and 
the crankpin more uniformly loaded. 

"The effect of continued or sudden 
maneuvers, or of an abnormal flight 



CHARLES L. LAWRANCE 

^ . such sn engiiie is not yat right for 

wide^opiMd use. It la a decade away" 


path, on the fuel injection system must 
be watched when this unit is being 
designed. Reliable functioning of this 
mecbanism under all conditions of 
service is important, even tiiough the 
airplane in which the engine is in- 
stalled is not expected to be used for 
any except straight flyings 
"Since the air-cooled eaihuretor en- 
gines haVe been developed to a high 
stage of perfection, through years of 
exi^mentation and use, it will be 
necessary for any aircraft Diesel en- 
gine that may be developed for the 
commercial market to duplicate its 
qualiries of durability, reliahllity^ and 
low weight per hors^wer/* 
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Silvering the World’s Largest Telescope 

A Witness Describes This Fascinating Process 


O UR readers will recall that 
Russell W. Porter^ of Ver- 
mont, Corresponding Editor 
of this journal, co-author of 
the Scientific American book “Ama- 
teur Telescope Making" and in the last 
analysis the m^n to whom the Ameri- 
can amateur telescope maker now 
owes the most, was called to California 
last year to take part in the design of 
the optical shops required for the con- 
struction of the much talked of 200- 
inch telescope, and to co-operate on the 
design of that great telescope and other 
instruments. 

Mr. Porter has now spent several 
months in Pasadena, where the great 
telescope is to be made, as Associate in 
Optics and Instrument Design at the 
California Institute of Technology 
which is building the telescope in co- 
operation with the Mount Wilson 
Observatory. 

R ecently he sent one of the 
^ editors a sketch and informal 
deaetiption of resilvering the 100-inch 
mirror of the Hooker telescope at 
Mount Wilson Observatory. This 
description ^detned so vivid that his 
permission to publish it was obtained, 
and it was suggested that he illustrate 
it with a furt^r sketch. This appears 
above. The first sketch, which may 
be seen on the front cover, was copied 
frbm Mr. Porter’s pencil drawing and 
colored according to his specifications 
by our regular front cover artist, Mr. 
Howard V. Brown. Mr. Brown, by 
the way, is himself an amateur tele- 



scope maker and is thus twice an artist. 

At Mount Wilson the silvering solu- 
tion is customarily divided into two 
parts, and silvering is done accordingly 
in two stages. Mr. Porter’s description 
follows: 

"This morning I saw them silver the 
100-inch mirror. They do this twice a 
year. You can imagine the ‘kick’ it 
gave me when they flooded the big 
disk with some three pounds of silver- 
nitrate in solution. 

"It is a full day’s job. They begin 
about four o’clock, unfastening the 
cell that holds the mirror from the 
tube. I arrived about nine, and they 
were then just starting to mix the 
chemicals. I asked Mr. Ellerman, the 
astronomer, why he had not taken 
photographs of this very striking opera- 
tion and he replied that he never had 
the time, sfnee he was so busy in 
charge of the proper mixing of the 
solutions. So I made the sketch, en- 
closed. (See cover. — Ed.) 

" As you probably know, the main 
\ floor has a large man-hole which 
is removed, and the mirror in its cell 
is lowered into a pit. To accomplish 
this there is provided a huge fork on the 
end of a plunger. This rises to the tele- 
scope tube, which has first been firmly 
anchored in a vertical position. The 
end of one of the anchor bars shows in 
the sketch. The bolts are removed, and 
down the whole affair goes like an 
elevator. 

"The silvering process used is the one 
all amateur telescope makers are 
familiar with, that is, the Brashear 
process; except that all is on a grand 
scale. A band is drawn tightly around 
the disk. This band has a sluice-way 
on one side, with a wooden gate. The 
cell trunions rest in the fork, and this 
allows the mirror to be rocked through 
a small angle. 

"The old coat of silver was first 
removed with acid and the glass given 
a thorough scrubbing with cotton 
swabs on the end of long sticks. This 
is the operation shown in the sketch — 
water is there bdng supplied through a 
hose. 

"The solutions were prepared on the 
floor above, in four large square glass 
jars — one man to a jar. When they 
were ready to silver, the reducing solu- 
tion was first poured over the disk, 
and half the Silver (two jars) added. 
After a few moments the depositing 
solution was stirred and the flocculi 
were kept moving with the swabs. 
Then the rest of tl^ silver was poured 
on. It was left on for half an hour, 
with constant stirring meanwhile. 
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LOWERING THE BIG MIRROR 

The plunger has nsen to the 4^ ton disk, 
which WMB then detached and la descend* 
ing to the pit, there to be reailvered 

"Then the sluice gate was opened, 
the spent solution was poured off, and 
the disk was thoroughly washed. The 
band was removed and the surface 
dried with chamois skin. The chamois 
was ‘flipped’ to the center, dragged 
to the edge and wrung out. 

"When dry the coat was given a hard 
scrubbing with absorbent cotton. Then 
a huge pad some three feet in diame- 
ter was attached to a 20-foot power 
crank-arm and the film was burnished 
with a circular stroke, the disk mean- 
while slowly rotating underneath. The 
pad was covered with chamois charged 
with rouge, but it was first used with a 
cotton pad over it, and later with the 
chamois skin itself. 

"^T^HE entire operation of silvering 
X this largest of all mirrors was 
carried through with clock-like pre- 
cision. Some dozen men were em- 
ployed and each one had his appointed 
task. While there was some good- 
natured banter back and forth, one 
could see that they took a warrant- 
able pride in the work they were 
doing. 

"The silver film was of the order of 
one hundred thousandth of an inch 
thick. 1 figure that this amounts to a 
cube of silver about three eighths of an 
inch on a side. This is a small pro- 
portion of the original three pounds — 
not much over 1 percent. 

"I could not help, while they were 
working on the big disk, trying to 
visualise the whole affair increased to 
double its diameter, as will be the case 
with the 200-inch mirror. This will 
mean four times the area, and that 
will be some surface. — Porter.’’ 
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Foiling the Burglar— III 

The Invisible Quardians of Wealth Are 
Little Clocks and Disks of Metal 

By ALBERT A. HOPKINS 

Author of "Tho Lure of the Look** 


I N the first article of this series we 
saw how the banker early tried to 
protect his property and the prop- 
erty of others; we now develop the 
theme at greater length, presenting 
some unique pictures of a very essen- 
tial industry. In the second article we 
described the ‘‘first line of defense” - 
the vault. The vault, however, is no 
stronger than its locks. When the 
combination lock was invented, bank- 
ers thought that the millenium had 
arrived. But their security was not 
of long duration, for, as we have 
shown, the so-called “masked bur- 
glar” loomed up behind every cash- 
ier’s bed. 

Thoroughly impressed with the 
gravity of the situation and the im- 
minent danger of these new condi- 
tions, Mr. James Sargent, the cele- 
brated lock inventor, oblivious of all 
other considerations, devoted him- 
self, day and night, to devising and 
developing plans for a lock which 
even the custodian of its combina- 
tion could not open until the pre- 
determined time for unlocking. 

H IS native ardor and the growing 
exigencies of the case became an 
inspiration to his genius, and his plana 
were speedily completed and without 
an hour’s delay they were being em- 
bodied in a model; within a few weeks 
from the first stroke of a pencil in 
making sketches of the parts, a com- 
plete time and combination lock, com- 
bined in one case, was ready. 

When burglars become convinced 
that it is impossible for bank officers 


to open their safes out of banking 
hours, there is no longer any induce- 
ment for an attempt to compel them to 
do what is out of their power, and when 
burglars are aware that a bank has a 
time-lock, the officers are secure against 
such assault. Even if taken to the 
bank, an officer can demonstrate that 
there is a time-lock on the safe, by 
asking his assailants to listen to the 
ticking of the timer, by placing their 
ears against the safe door. 
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TIME LOCK PARTS COMPARED 
The balance wheel is oRcillated until it 
attains the beat of the master movement 


17 VERTHING which dealt 
" with crime hat interest. The 
burglar's **jimmy," his mask, hit 
drills, his torches, his ^'soup,” are 
never-failing sources of ^‘copy” 
to the reporter, cub or otherwise. 
It is astonishing that there 
should have been no work of any 
importance on locks issued from 
1852 to 1928. It is for this reason 
that we have run the series of 
articles entitled “Foiling the Bur- 
p:lar.“ Burglary as a profession 

18 a losing one, not recommended 
for the younger generation and 
these articles have told why.— 
The Editor. 


In one instance, many years ago, a 
time-lock had been attached after 
banking hours on a certain day, and 
the safe locked up to open at a certain 
hour the next morning. The bank had 
no suspicion of any premeditated at- 
tempt to rob it, but, during the follow- 
ing night, a gang of masked burglars 
secured the cashier, took him to the 
bank and the leader ordered him to 
open the safe. He assured them that 
he could not open the safe because it 
was protected by a time-lock. This 
they indignantly denied, telling him 
that the leader was in the bank the 
day before, saw the door standing 
open, and that there was no time- 
lock on it. He informed them that it 
was put on only the evening before 
and that if they would place their ears 
against the door they would hear it 
ticlk The leader listened for a mo- 
ment, as directed, and, turning to his 
fellows, said, “It's no use, boys, here's 
another six weeks' job gone." They 
hastily left. 

T he time lock affords the highest 
type of protection on a vault 
from the inside, for after a door is 
once locked it is beyond human 
agency to effect entrance until the 
fore-ordained time. Thus again the 
inventor has made the way of the 
burglar still harder. While there is life 




ASSEMBLING TIME LOCKS 


SETTING THE JEWELS 


The three or four movements are carefully assembled and put in 
their cases. Any of the clocks wUl free the bolt work on the door 


T^ jeweling is done as carefully as In any of the finest watches. 
The jewels are spun into pnaidon with the aid of a bumishef 



SCIENTIFIC AMERICAN 


W 


In the body, however, the cracksman 
will continue his nefarious proceedings 
although he could make a much better 
living with a tin cup and a glib tongue. 
Once a burglar always a burglar comes 
very near to being the truth. 

The early time locks consisted of 
two movements and were usually con- 
nected directly with the combination 
locks; that is, the combination lock 
could not be operated until the time 
lock was run down. Now, time locks 
are used independently of the combina- 
tion lock, or any other locking device 
on the vault door. They really con- 
stitute a secondary defense in the 
guarding of safe and vault door mech- 
anism. The modern time locks are 
usually built with three or four move- 
ments. Each movement, however, is 




^XIMBERINO UP” THE TUMBLERS 


Giving the wheels or tumblers harsh treatment to show defects, also to free the complete set, 
making them run smoothly. No combination lock m actual use receives such severe usage 


capable of doing the work alone. It 
may be of interest to know there is no 
case on record where a complete lock- 
out was caused through the failure of a 
time lock. 

T he movements of the time locks 
are made with the same degree of 
accuracy as high-grade watch move- 
ments. They are sturdily built to 
withstand any shock, and are made 
throughc^ut of corrosion^proof materi- 
als. As a regulating device on these 
movements is tuot deeirable, it is nec- 
essary to time and adjust the hair 
spring at the factory with a great de- 
gree of accuracy. To accomplish this 
a facial master movement and fixture 
was devised to time these hair springs. 
TMs is Aown in one of our iUustra- 
ticms. 

Our next Illustration shows the 
meriiod of settmg jewels. All of the 
are set m sepirate housings, 
and the jewels themselves are set in 
these housings by means of a watch- 
Hmkeris Isfrite and special fixture. As 


the outside diameter of these jewels 
varies, the jewel itself is used as a 
gage for counterboring the jewel hous- 
ing, The housing is then counter- 
bored and the jewel is put in by 
means of hand tool and burnisher, 
thus being firmly spun into place. 

In the assembling department the 
various parts are assembled and 
put into the various cases. The 
movements themselves are largely 
standard, but tibey are made in 
a large nun;i|sir of sizes and 
cases. 

In our first article we described 
and illustrated ^e essentials of the 
combination lock which, like all 
other articles of its kind, has 
passed through a period of evolu- 
tion, and the tu^ern combination 
lock is as dlSeimt from the early 
type as the present automobile is 
from the 19M model. 

The first problem is one of 
strength. Therefore, every part 
of the combination lock must be 
designed with a view to the pos- 


sible stresses to which it may be sub- 
jected under any conditions, and this 
work begins primarily with the pat- 
terns of the various parts entering into 
it. All stresses are carefully calculated 
and patterns are designed in accord- 
ance with these calculations. 

In high grade combination locks 
using three or four wheels, the changes 
are numerous. A three-wheel lock will 
give a possible million changes, and the 
four-wheel lock one hundred million 
changes. 

AS a protection against forcible en- 
trance, various means are used. 
The most common is the use of the 
combination lock in connection with 
what is called the burglar-proof spindle. 
This is a hardened steel spindle, made 
with various steps, to prevent the 
spindle either being driven in or pulled 
out. Usually this spindle is built di- 
rectly into the safe or vault door by 
the safe maker. The inner end con- 
nects directly with the driving wheel 
of the lock, the outer end with the 
combination dial. Another precaution 
is to operate the combination lock by 
means of an “outside shaft.” This is 



COMBINATION LOCK DISSECTED 


Here we have all the part* of a key-changing 
lock laid out for examination on a board 
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FITTING SPINDLE AND DIAL 


The spindle w made of high grade tool steel The spindle is not 
all hardened uniformly This prevents any breakage at the steps 



GRADUATING THE DIALS 

Most dials are black with white enamel. Square cut graduations 
instead of the ordinary Vnshape give an anchorage for the enamel 


an extension to the lock case, housing a 
series of gears, the spindle not enter- 
ing directly into the lock. 

In one of our illustrations is shown 
an interesting method of what is called 
the “limbering up“ and testing of the 
wheels, this being one of the final opera- 
tions. After the wheels are completely 
assembled and inspected, they are put 
together in sets, ready for the lock. 
The complete set is then put on a 
special fixture, the top wheel attached 
to a pulley, and the operator, by means 
of a strap, rapidly revolves these wheels 
back and forth. 

Another interesting operation is the 
graduating of the comlDination dials. 
This is done in a special machine, and 
as the dial is completely turned up, it 
is mounted on the machine and the 
graduations are cut by means of the 
narrow cutter inserted in the head of 
the machine. 

O NE of our illustrations shows a 
burglar spindle prepared for the 
fitting of the dial. This spindle is of 
the “pull-off “ type. The dial may be 
removed from the outside at any time, 
and the end of the spindle is cut in 
such a way that the dial can only be 
put on in one way. 

The spindle is made of high grade 
tool-steel throughout. Turned to 
within five to eight thousandths of the 
finished size, it is then hardened. The 
hardening itself is not uniform through- 
out the spindle, the spindle being left 
soft at the corner of each step to pre- 
vent breaking at these points. The 
spindle is then put into grinding ma- 
chines and ground to a tolerance of one 
thousandth, plus or minus. 

J UST as time and combination locks 
are intended for protection for the 
outside door of the safe or vault, so the 
safe deposit lock is a protection for the 
individual safe deposit box inside of the 
vault. The problems involved in the 
safe deposit locks are somewhat dif- 
ferent from those of the time and com- 


bination locks. Aside from the pro- 
tection afforded to the renter of a box, 
a good safe deposit lock should also 
protect the bank against unauthorized 
entrance into a box. The lock must 
also be so made as to require at least 
two persons — one an official of the bank 
and the other a renter — to open the 
box. In the early days of safe deposit 
vaults it was customary to place two 
ordinary key looks on the door. These 
were either set one above the other, or 
tandem fashion— that is, one behind 
the other — in which case the rear lock 
acted as a check on the front lock, 
the next development embodied the 
two complete lock mechanisms in the 
same lock case, which in its earliest 
form was a double nose lock with two 
complete sets of tumblers. 

In the manufacture of safe deposit 
locks, particularly locks of the change- 
able type, the keys are the most im- 
portant part of the lock. It is quite 
obvious that where there is an installa- 
tion of 5000 locks, and 5000 sets of 
keys are furnished, every set must fit 
in one of the 5000 locks, and as the 


manufacturer has no means of knowing 
which particular set of keys will 
eventually be used with a particular 
lock, extreme interchangeability is, 
therefore, vitally important. 

T O maintain the desired accuracy of 
these keys Sargent and Greenleaf 
found it necessary to build a special key 
cutting machine, which is shown in our 
illustration. This is a ten spindle ma- 
chine, and will cut keys for locks hav- 
ing as many as ten tumblers in one 
pack. Because of the complete key 
being finished in one operation, ex- 
treme accuracy is insured, and the 
usual errors which occur when han- 
dling keys a number of times are 
avoided. The dials on the machine are 
graduated in accordance with the key 
code — the combination being read 
directly from the codes — and the dials 
set for each separate set of keys. 

The writer is indebted to Mr. W. F. 
Diesel, Vice-President and Treasurer 
of the Rochester concern for many 
courtesies in connection with ttie prep- 
aration of the present article. 



PUTTING SECRECY INTO SAFE DEPOSIT KEYS 


The complete kpjr is made at one operation. The diak on the machine axe graduated in 
accordance with a key code. The mak are set accordingly for each separate set A keys 
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THE NORTH GERMAN LLOYD LINER “BREMEN” 

Tliis new German steamer, the lonfrest merchant ship In the world, is is an excellent example of progress in safety at sea. Her devices 

equipped with up>to«date safety apparatus of all aeacriptions, and for launching lifeboats are second to none lor efficiency and speed 


Last Call for Sea-Safety Contest 


T ,HE competition for the Sn- 
ENTiPic American Medal 
awarded by the American 
Museum of Safety will close 
on September 30, 1929, so there is still 
time to send in designs or projects. 
The descriptions should be typewritten 
and in the English language and the 
drawings should be clear so that the 
members of the committee may readily 
understand the idea. Projects can be 
sent either to the American Museum 
of Safety, 141 East 29th Street, New 
York, or the office of the Scientific 
American, 24 West 40th Street. It is 
fortunate that at least two members of 
the committee of award were present 
at the second International Conference 
on the Safety of Life at Sea recently 
held in London, so that competitors 
may feel that their designs will be 
passed upon by experts who are fully 
abreast of the times. The principal 
designs of merit submitted, as well as 
the winning one, will be illustrated in 
the Scientific American as soon as 
the committee of judges has finished its 
labors. 

It will be some time before we have 
the full text of the code just framed in 
London, During the period between 
the holding of the first conference, 
after the ainldhg of the TitamCp and 
the second conference, that met in the 
shadow of the Vesiria disaster, con- 
ditions at sea were far from satisfac- 
tory, Rules for safety lacked uni- 
formity amopg the maritime nations. 
Why this was so, Rear Admiral J. G. 
Tawresey^ S, N., has explained: 

'^A numbor of governments that had 
participated in Ute conference, in- 
dttditig the United States, failed to 
ratify the convention, and it never 
came into full effect. Further, the 
War followed within a few 


months and resulted in all shipbuilding 
being taken over for the governments.” 

llie foundering of the Vestris was due 
in part, it has been brought out, to de- 
fects in construction and her lifeboats 
were not all placed where they could 
be readily got at and lowered. It wcs 
high time that another safety con- 
ference should be assembled to bring 
order out of the complexities of regula- 
tion and draft; a uniform code to bind 
the seafaring 'Siations of the earth is 
necessary. 

T he United States delegation was 
carefully selected. ”1 feel safe in 
8 lying,” remarked the chairman. Repre- 
sentative Wallace H. White, before 
going to London, ”that there must be 
more extensive use of wireless on small 
ships.” The Americans held that the 
problem of better designing of interior 
structure was the most important 
question that the conference would 
have to deal with. Load lines were 
bound to provoke discussion. Great 
Britain had long complained of the 
unfair competition of overloading by 
other European nations. As Mr. 
White said, the United States has been 
”open to severe criticism” until Con- 
gress enacted i ^i Aii tly a law establish- 
ing load lines for American ships. 

The bitter experience of the Veatns 
disaster show€4 conclusively that we 
had become careless about safety at 
sea. It is a tragic thing that some 
such accident always seems necessary 
to awak^ us toiAie risks we run, but it 
would be even more tragic if, having 
the example of the Veatria before us, 
we failed to 9idopt the precautions 
which this expeH committee advises. 

The creation of a corps of technical 
experts possessing qualifications as 
naval ar^itects or constructors to 


pass upon the scientific construction 
of a ship has been recommended by 
Dickerson N. Hoover, Supervising In- 
spector General of the Steamboat 
Inspection Service. He revealed this 
plan in a radio talk from Washington, 
July 6, entitled “Protecting American 
Lives and Property on the Water.” 
He would have the new corps estab- 
lished in his office. 

“While it is true,” said Mr. Hoover, 
“that today we conduct stability tests, 
these stability tests often penalize a 
vessel as a result of the ballast that 
must be provided as a consequence of 
the test. Much of this could be avoided, 
and also additional overhead in the 
cost of construction, if the plans of the 
ship were passed upon by the service 
before the ship is constructed. If that 
be considered too progressive, or a 
revolutionary idea, permit me to say 
that it is the practice that is today 
followed by the British Board of 
Trade.” 

Mr. Hoover stated that the plans of 
buildings are passed upon by munici- 
pal inspectors before they are con- 
structed, and added that “what is 
logical m the construction of buildings 
is also logical in the construction of 
ships.” 

the fiscal year 1928 more 
than 1 0,000,000 passengers were 
carried on steam vessels that are re- 
quired oy law to report the number of 
passengers earned; all of them were in- 
spected by the service. Only 81 pas- 
sengers lost their lives, while for each 
passenger lost, more than 4,000,000 
were carried in safety. 

“The Steamboat Inspection Ser- 
vice,” Mr. Hoover said, “is striving 
hard for the zero mark, as a record 
in preventing the loss of human life 
on the water.” 




LARGEST STRUCTURE OF US KIND IN THE WORLD 

The airplane earners Sardtoqa and T^cxingtoyi could rest without this is an artist's drawing, now under construction at Akron Its 
their masts side by side in the Zeppelin factory and hangar, of which floor, 389,000 square feet, would hold six miles of box cars 

The Zeppelin’s American Home 

Two World* s Largest Zeppelins for Our Navy Will Be Built in 
Huge Hangar Now Arising at Akron, Ohio 

By WALTER I* BURTON 

E rection of the huge airship that its base would rest on top of the unobstructed. Hydraulic jacks placed 
factory and dock in which the towers. The weight of this span is under a special falsework accomplished 
two Zeppehn-type Navy air- 360 tons, its height being about 100 this. 

ships of 6,500,000 cubic feet gas feet and its width at the base about On the day before the raising, the 
capacity will be built is presenting a 200 feet. span was elevated five feet above the 

wealth of technical problems, the solv- The two steel-beam supports having ground and allowed to rest there over- 
mg of which doubtless will prove of been completed, the remaining 360-ton night, so that the cables would be 
value to many fields of engineering, span was assembled on the ground be- drawn equally taut. At about 7 :30 
The building, situated at the southern tween them. At the top of each sup- A.M. the following day, moving of the 
end of the Akron, Ohio, Municipal Air- port, pulleys were placed, and over section into position was begun, 
port, will be the^largest of its kind in the these, large steel cables were run. One Shortly after noon, it was being bolted 
world, lu has no pillars or other in- end of each cable was attached to the to the supports. The intervening 
Bide supports. It is to be, when com- portion to be raised, and on the other time had been spent largely in numer- 
pleted, 211 feet high, 1175 feet long, end was fastened a steel bucket con- ous conferences among engineers in 
and 325 feet wide It covers eight taming scrap iron, the weight being charge, so that the actual time re- 
and one half acres of ground about 36 tons. There were eight of quired to raise the arch was little over 

Perhaps the most difficult — at least these counterweights which served to an hour. The work progressed with- 
the most spectacular — phase of the reduce the weight to be lifted to about out even a slight miAap. 
building construction was successfully 72 tons. It is significant that the Goodyear- 

carried out recently when the central 2ieppelin Corporation had awarded 

arch of steel webwork was raised into r?OUR railroad cranes with length- contract for erection of the steel work 
position. The feat attracted the at- 1 ? ened beams curved at the upper of the factory to the American Bridge 
tention of engineers in all parts of the ends were placed so that one occupied Company, for the constructing of one 
world. each corner of the span. These cranes of the giant arches is very much like 

The two supports of the central span lifted the mass of steel into position, the building of a bridge. The en- 
had been erected, each 100 feet high aided by the counterweights. But be- gineer in charge of the work is C« 
and 825 feet from the other. The fore this could be done, the tops of the State, consulting engineer for the 
problem was to raise the remaining supports had to be spread apart so Goodyear-Zeppelin Corporation. Flans 
portion of the semi-elliptical arch so that the center would slip into place for the arch# as well as for the rest of 
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the building, were drawn by Wilbur 
Watson and associates of Cleveland* 
The arch recently erected is the 
central one of a series of 18 which will 
support the sheet-steel roof of the 
building. Each arch weighs 620 tons 
complete. The middle one is perma- 
nently fastened to its foundations, 
the remaining ones being mounted 
on rollers. These rollers, operating 
on tracks which rest on concrete piling, 
will permit thermal expansion and 
contraction of the huge steel mass in 
every direction. There will be ap- 
proximately one foot of change in the 
building length from the lowest proba- 
ble winter temperature at Akron to 
the highest summer heat. 

A S soon as the first arch was in 
place, work was started on the 
six that will stand to the south of it. 
It is the plan of engineers to erect the 
southern half of the factory and dock 
first, so that assembling of the first 
of the giant airships can be started at 
an early date. Construction of the 
airship and its home will then proceed 
simultaneously. One new arch will be 
put up every three weeks. 

But erection of the steel arches is 
not the only bit of difficult work con- 
nected with building the world's larg- 
est airship shed. Preparation of the 
ground, for example, was a considera- 
able task. 

The building is located on one of 
the best dirigible landing fields in the 
country, according to acknowledged 
experts. The land is nearly level, and 
is surrounded by a ring of low hills, so 


that the Zeppelin factory will lie in the Standards, and was used in establish- 
center of a huge saucer. This is of ing the base line. Compensation was 
importance because such conditions made for temperature variations. So 


tend to produce even air currents. 


accurately was the measurement made 






The building site is in the midst of that parts of the steel arches, with 
a swampy area through which a small pre-drilled rivet holes, fitted together 
stream once ran. This stream was exactly, without any trouble. 

diverted into a large sewer 

placed beneath the build- 
ing. In order to bring the 
building space and the sur- 
rounding airship handling 
area up to grade, the marshy 
ground was removed -in 
some places to a depth of 
more than 2 feet — and 
solid material was filled in 
on top of the clay that was 
underneath. The fill aver- 
ages 5 feet in depth, and 
was rolled every 9 inches. 

Over the eight and one half 
acres of floor space — an 
area approximately four 
city blocks long and ona 
wide — a layer of slag 6 
inches deep will be placed, 
and on top of that a con- 
crete floor reinforced with 
wire mesh will be laid. This 
floor must be perfectly level 
because it will be used as a 
fixed plane from which to 
make measurements on the 
airships to be constructed. 

Before work was begun 
on the factory, it was nec- 
essary to lay off a line ex- FOR SPRINGING SIDE MEMBERS 

actly 1200 feet long, from Hydraulic jacks under thU falsework .pread the top. of 

wnicn ail measurements side supports bo the central span could move into place 

could be made during the 

course of construction. But Grading of the ground, driving of 
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course of construction. But Grading of the ground, driving of 
since 600 men measuring 1300 concrete piles, and pouring of 
such a line would each re- much of the concrete base for the 
turn with a different result, arches, door tracks, and docking rails 
it was necessary to exercise was done in the winter, with the 
great care in making the temperature below freezing most of 
measurement. A tested the time. By carefully heating the 
tape was obtained from the concrete before pouring, then covering 
United States Bureau of it and keeping it above freezing by oil 
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REAiyr TO BE LIFTED 




ibM 4m tlM frounil. Fi 
Sliveadiliig iids inim 


srs shows 


360 TONS GOES INTO POSITION 


Soutbeni side of the hsagar's first sroh as the central eection nears its final 
pfiiifioii. Falsework for this arch and for the second one may be seen here 
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fires beneath the covering, none of the 
material was frozen. 

Bedrock is 80 feet below the ground 
level. The piles, averaging two dozen 
beneath each arch leg, were driven to 
this level. In all, 12,000 cubic yards 
of concrete will be required for the 
building, and most of this will be be- 
low the ground level. A nine-foot 
concrete tunnel containing electric, 
water, air, steam, and other lines will 
run from one end of the building to 
the other. 

Concrete work for the structure has 
been pronounced the finest ever used 
on a major construction job. This is 
attributed to the great care exercised 
in pouring and in regulation of tern- 


layer which will later be spread out. 

Extending through the hangar and 
for 1600 feet beyond each end will be 
docking rails resting on concrete bases. 
Over these rails will run cable cars 
which will serve as mobile anchors for 
the airships, easing them into and out 
of the dock. 

Such a huge structure as the Zeppe- 
lin factory and dock suffers a tremen- 
dous stress when subjected to varying 
wind pressures. In order to minimize 
this force, the entire building has been 
designed to present only curved ex- 
ternal surfaces. In cross section, the 
structure is semi-elliptical. For the 
first 27 feet the walls rise vertically, 
then begin to curve inward. 

These curved sides are 


cane proportions, steel plates on Ihe 
building might be ripped off if they 
were not properly fastened, or the 
building might burst from pressure 
within if the bracing were inadequate. 
Therefore, the structure was designed 
so that its members can withstand a 
stress arising from air pressure both 
inside and outside. 

Doors provided one of the biggest 
problems. It was necessary to de- 
velop a method of opening and closing 
practically the whole of each end 
within a short period of time. To 
accomplish this, '"orange peel" doors 
were designed. As their name indi- 
cates, these doors resemble portions 
of an orange peel, each section repre- 
senting one eighth of the entire peel. 







(-tiiiSfc;' 


b.., 


\ , ^ Vv. 


kr- 


being built to withstand a 
calculated vind pressure up 
to 200 pounds per square 
foot. This is five times the 
maximum figure for ordi- 
nary industrial buildings. 
Bracing the steel shell to 
endure such a tremendous 
stress was not the least of 
the engineering problems 
involved. Effective pres- 
sure induced by air currents 
on the outside is reduced by 
shaping the building so that 
practically all surfaces are 
presented to the wind at an 
angle. But it was found 
that, when wind of even 
ordinary velocity blows 
over the building, there is 
created a vacuum on the 
lee side. If the wind speed 
is high, approaching hurri- 


B ASES of the sections rest on elec- 
tric street-car trucks running on 
circular tracks. There are 10 trucks 
for each section, supporting a weight 
of 1,600,000 pounds, or 750 tons. 
From the closed to the open position, 
the trucks travel approximately a 
quarter of a circle at a speed of 40 feet 
per minute. Five minutes will be re- 
quired to open or close the doors at 
either end of the building. 

There are no hinges other than huge 
steel pins at the apex. Each of these 
pins is 4 feet long and 17 inches in 
diameter. All electrical equipment is 
to be provided by the General Electric 
Company. Alternating current motors 
developing 200 horsepower each at 
600 revolutions per minute are speci- 
fied. Gears driven by the motors en- 
gage in racks on the outer surface of 
each door. After such a huge mass of 




perature while the material set. The 
concrete masses forming the side 
foundations are tied together by steel 
and concrete girders and beams run- 
ning underground, from side to side 
of the dock. This bracing will prevent 
spreading of the foundations under the 
thrust created by the steel above. 

In order to handle airships nearly 
a fifth of a mile long, a large, unob- 
structed, level space is required. To 
obtain this, many acres of land m the 
vicinity of the building are being 
brought to grade. For filling, earth 
from nearby hills is being used, the 
hills being leveled and the swampy 
area raised simultaneously. 

Visitors to the factory site during 
the first months of operations have no- 
ticed numerous little mounds of earth 
covering several acres near the build- 
ing. This is top soil that is being 
saved for covering the operating area. 
Turf is Considered the best surface on 
which to handle dirigibles, and grass 
will not grow readily in excavated soil. 
Hence the saving of the fertile top 
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TWO VIEWS OF THE RAISING OPERATION 

Counterweighta did moat of the work of raiaing the central arch apan. Theae, the straight 
arm cranes, and the curved arm cranes which assisted, may be ciea^ seen In theae 
illuatrationa. Balow, the span ia within 20 feet of the top and counterweighta are down 
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steel has been set in motion, it cannot 
be stopped without the exertion of a 
tremendous counter-force. Electro- 
hydraulic brakes accomplish this. 

The orange-peel doors are designed 
so that they will set up a minimum of 
air disturbance when open, closed, or 
in intermediate positions. When 
fully opened, they rest against the 
sides of the building, producing no 
greater air disturbance or offering no 
greater wind resistance than when 
closed. 

The skeleton of the airship factory 
and dock will be. covered with a cor- 
rugated sheet steel. Contract for this 
part of the job has been let to the 
H. H. Robertson Company of Pitts- 
burgh. However, ordinary corrugated 
steel common to the building industry 
for many years will not be used. In- 
stead, a material in which the cor- 
rugations are more nearly V-shaped in 
cross section, instead of the conven- 
tional curved form, will be used. In 
building airship sheds at Scott Field, 

Illinois, Cardington, England, and 
Karachi, India, the Robertson Com- 
pany has developed this special cor- 
rugated material. 

No paint will be used on the outer 
surface of the steel plates. Instead, a 
coating of asphalt and asbestos, cover- 
ing each individual sheet, will be em- 
ployed. This protects the metal be- 
neath from all forms of corrosion, and 
will tend to minimize moisture con- 
densation on the interior of the build- 
ing by providing for a gradual change 
in temperature. Such condensation 
might be detrimental to dirigible 
fabric. 

The Zeppelin * factory and dock, 
which has made Akron the center of 
America's lighter-than-air craft in- 
dustry, is an excellent example of 
the frequently-made observation that, 


when modem science produces a huge 
machine, it must produce something a 
little bigger to house it. The building 
is constructed so that an unobstructed 
floor area will occupy nearly all of the 
interior, the remainder being taken up 
by shops and other rooms on either 
side. The space is great enough to 
house an airship of 10,000,000 cubic 
feet gas capacity — more than twice 
as large as any now in existence— pro- 
viding it is bujilt on a six to one ratio 
of lenftb to breadth. Workmen will 
reach pai ts of an air^ip being built or 
housed, by means of “cat walks" run- 
ning from one end of the building to 
the other, by stairways, and other 
devices. 

The Zeppelin plant is scheduled to 
be completed sometime in 1930. Con- 
struction of parts and testing of ma- 
terials already have begun at the present 
Goodyear-Zeppelin plant a mile away. 
A minimum of perhaps 600 men will 
be employed for about three years in 
building the first navy dirigible. 



ONE ARCH UP, 12 MORE TO BE ERECTED 

first arch of tfio faotory-hmiffar in place. Twelve mora will be erected — six on each aide. 
The footinss of this one are rigid but the others will be on rollera to take care of expansion 



THE ARCH CONNECTION IS MADE 

After anxious momenta had passed, the first arch was fitted in its place after being raised in 
the unique manner described here. The counterweight arrangement and the lomt are shown 



m 


SCIRNTtl^lC AMERICAN 


/yjfirfifnfmr Itlf 


Steam 


It’s Time for Facts 

S O long and so speciouly have 
the words ‘‘white coar* been 
conjured with that the man in 
the street has been deluded into 
believing the water-power con- 
jurer can continue indefinitely 
to draw cheap electricity from 
our water power resources. To 
the man who simply pays to see 
the bag of tricks, the conjurer 
can extract from the hat as many 
live rabbits as he desires. 

It is significant, however, that 
in the Pacific coast states the 
trend is toward steam generation 
although in that region there is 
sufficient undeveloped water 
power to supply the region’s 
electricity demand for many 
decades to come. Why? Because, 
as Edison recently said, electri- 
cal power can now be generated 
cheaper by steam than by water 
power. 

In industrialized America, the 
man who pays the bill, the man 
who is called upon to elect a 
politician on the basis of his 
white coal development prom- 
ises, and the investor, large or 
small — all are vitally concerned 
in this probem of generating 
electrical power. It’s time they 
should have facts. The accom- 
panying article gives them. 

— The Editor 


ALMOST any morning of the 
year from November first to 
/ \ All Fools* Day, the visitor to 
the Pacific coast can see mon- 
strous banks of fog sweeping in from 
the ocean, covering the land like a 
soggy blanket. Westerly winds carry 
this murky mass of ocean moisture to 
the cold peaks of the Cascades and 
Sirerras where it is precipitated as rain 
or snow. Down the mountain sides the 
water hurtles, over precipices, through 
canyons, and back to the ocean in end- 
less grandeur. 

Contemplation of this cycle is in- 
spiring, indeed, to the lovers of Na- 
ture’s beauties, but it is also hailed as 
a source of great wealth by practical 
men who visualize the harnessing of 
this stupendous amount of water 
power to serve the needs of man. A 
travesty it is that this gift of Nature 
should become a political football for 
demagogues. Those who aspire to pre- 
serve the beauty of this unperishable 
resource will soon have nothing to fear; 
power companies, with almost half the 
undeveloped water power of the na- 
tion at their very elbows, are turning 
to their first love, the steam generator, 
and so-called nature conservationists 
may learn that, like many a woman, 
their pet prot6g6 possesses little more 
than the fatal gift of beauty! 

But what about the failure to utilize 


Stages a Come-Back 

Question of Steam versus Hydro Qeneration 
of Power is Being Answered by Improve^ 
ments in Steam Power Equipment 

By R. M. BOYKIN* 


the millions of horsepower in unde- 
veloped water power sites of this coun- 
try? What about exhausting the di- 
minishing supply of fuel? Here the 
rabid conservationist is given another 
bone to chew ! 

There is an indefinable romance and 
lure in the magnificant rush of a giant 
river over a wall of rock. ^'Endless 
'white coar that may be had for the 
taking,” is the popular illusion. What 
a wonderful wealth of cheap power! 
Whether it be tfee gracefulness of 
Multnomah, or the grandeur of Ni- 
agara that appeals to the senses, there is 
over-present the thought of "power” 
and the reflection on the wastefulness 
of its energy. And this conception is 
not altogether ill-founded. 

I N theory, at least, all our power sites 
should be harnessed before our 
more perishable resources— such as 
wood, coal, or fuel oil — are used. But 
practically the problem is not so simple, 
and that is a factor that the conserva- 
tionist has overlooked. It begins to 
appear as though his eternal vigilance 
of this treasure chest of Nature has 
been unnecessary, for the inventive 
genius of the engineer has brought the 
steam plant back into the picture as a 
formidable competitor of the hydro- 
electric plant in the production of 
electricity, and the guardians of "white 
coal” may find themselves holding an 
empty sack! 

When the miners of ’49 found the 
mountain streams of California diving 
and plunging 
toward the 
sea, they were 
quick to util- 


ize the power at hand. Giant nozzles 
were used to tear down the gold bear- 
ing gravels of the valleys, and it was 
but a single step to put the high pres- 
sure jet to useful work against a series 
of buckets attached to a wheel. This 
wheel at first was belted to various 
types of mechanical equipment, but 
later was directly connected to the first 
crude type of electric generator, and 
with the success of this contrivance, 
the engineering world saw the birth of 
the hydro-electric industry. Today, 
the 669 hydro-electric plants near the 
western border of this country have 
reached almost the acme of mechanical 
perfection. 

As might be expected, there were 
some abuses in the early stages of de- 
velopment. Then came federal and 
state regulation, culminating in the 
passage of the Federal Water Power 
Act in 1920. The intent of this regula- 
tion may be praiseworthy, and cer- 
tainly many aspects of it are beyond 
reproach, but there are many drastic pro- 
visions that promote a miserly hoard- 
ing of resources. Why this tying up in 
a napkin the gift bestowed on us so boun- 
tifully by Nature? Why encourage the 
burning of diminishing fuel, while the 
endless cycle of power in rain and rivers 
may soon go begging for bidders? 

F or example, the recapture clause 
of the Federal Water Power Act 
alone is sufficient to throw a scare into 
the hard-headed business executive. 
He is loath to face the possibility of the 
government virtually confiscating his 
hydro-electric plants after a period of 
years <m the basis of original invest- 
ment and depreciation. 


SYMBOLIZING STEAM’S TRIUMPH 

Next to the Hell Gate Power Station in New York City 
— which has a total generating capacity of 605,000 kflo- 
watta — this kitge plant of the Southern California 
Edison Company is the iargest steam plant in the world. 
And yet Calnor^a has a wealth of water power resources 



♦Sec ’‘Among Otir Contributor!,” page 197. 
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And the issue is a vital one. Of the 
66,000,000 horsepower available in the 
streams and rivers of the United States, 
only about 12,000,000 horsepower has 
been developed for the production of 
electricity. And the use of electricity 
in homes and in industry is increasing 
by leaps and bounds. In our company, 
alone, the demand for ‘‘juice'’ for 
homes has increased from 401 kilowatt- 
hours to 763 kilowatt-hours since 1922. 
During the last decade the use of 
electricity throughout the nation has 
practically doubled. To this fact may 
be credited much of our national effi- 
ciency and prosperity. The comfort 
of almost every little home and 
hamlet has been enhanced by 
electric light and electrical 
labor-saving appliances. 

If 30,000,000 horsepower 
were to be generated by steam 
instead of water, the consump- 
tion of coal in modern stations 
operating on a 50 percent load 
factor, would be a hundred 
mfllion tons per annum. At 
an average cost of four dollars 
a ton at the boiler, the annual 
loss from burning coal and 
wasting water would be 400,- 
000,000 dollars. 


Hydro-electric developments are 
never a matter of easy exploitation. 
Aside from the barriers of legal re- 
strictions and regulation which are 
difficult enough to hurdle, many are 
the added problems to solve. The ex- 
cessive values that some individuals 
have placed on undeveloped water 
power sites, the difficulty of power 
companies to purchase such public 
lands, demands for imaginary damages 
to lands used for power purposes, and 
many other similar obstacles must be 
taken into consideration on every 
proposed hydro plant. Aside from 
these difficulties, long periods of time 


>UT the hand-writing on 
may be read. 


JB the wall may be 
With unprecedented wealth of 
water power at our very door, 
the power companies of the 
Pacific slope are definitely 
turning to steam as a source of 
electric light and power. Our 
company, the Puget Sound 
Power and Light Company, is just be- 
ginning the construction of a 5,000,000- 
dollar steam plant on Lake Washing- 
ton, which will eventually generate as 
much electricity as is now produced by 
its hydro-electric stations. In South- 
ern California, the Edison company, 
alone, has put in service over 400,000 
horsepower of steam plants since 1924. 
At the present time this company has 
688,000 horsepower of hydro-electric 
plants but when the new unit is com- 
pleted in 1929, it will have 660,000 
horsepower of steam with no increase 
in water power. 

The Great Western Power Company 
of California is at present installing 
some 50,000 horsepower in steam, 
making a total of 92,000 horsepower of 
steam for this company. About 60 
percent of the horsepower developed 
by the San Joaquin Light & Power 
company is from steam, and almost 
tiie same percent;age holds good with 
the Pacific Gas & Electric Company. 

And this in an aroa normally con- 
sidered to be a hydro-electric strong- 
holflt But bare facts are tedious, al- 
though surely they accent the fact that 
steam has come to stay and to com- 
pete upon an equal, or even a favored, 
footing agidnst water power! 



THE ORIGINAL COST COUNTS 

The Baker River plant. PuRet Sound Power and Light Com- 
pany, cost 7,000,000 dollars and was throe years in building 


must elapse in order to make proper 
studies of stream flow and, because of 
the seasonal and annual variations, it 
is extremely necessary to take flow 
records over several years. The value 
of a hydro-electric plant depends 
largely on the amount of water avail- 
able and this must be pre-determined 
carefully, before a proper analysis can 
be made. Then, too, geological and 
topographical conditions must be care- 
fully studied; and when a definite con- 
clusion is reached, the power demand 
may not be suited to the plant pro- 
posed. 

T here are likewise other diffi- 
culties confronting the engineers 
who must plan the construction of a 
hydro plant. The construction period 
is usually two or three times as long 
as that for the steam plant. Where a 
hundred thousand horsepower steam 
plant can be designed and put in opera- 
tion in less thafl a year, a similar hydro 
plant might tak# from two to ^ree 
years, depending upon its complexity. 
If long rock tunnels, high dams, diffi- 
cult foundations and inaccessible coun- 
try are involved'^which is usually the 
case — the probl^Aw take months to 
solve. This ties up capital for a long 


time without return. Furthermore, 
the original investment in a hydro 
plant is several times that of a steam 
plant of equal capacity. If the hydro 
cost per horsepower is more than a 
predetermined amount, the interest on 
the indebtedness may well be more 
than the cost of operating a steam 
plant, including fixed charges, fuel, 
and labor. 

Then consider the stupendous cost 
of long transmission of high voltage 
current from the mountain recesses to 
centers of population, wider right-of- 
way, and costly transformation and 
distribution of the hydro-electric out- 
put. Furthermore, the initial 
construction of a hydro plant, 
such as the dam, water tunnel, 
and so on, representing by far 
the greatest investment, must 
be completed at once regard- 
less of whether or not the en- 
tire power available is needed. 
Unlike a steam plant, this part 
of the hydro plant cannot be 
built in units, as needed, and 
therefore the investment is 
often far out of proportion to 
the available market for the 
electricity produced. 

I "' HE steam plant is a mere 
child's toy by compari- 
son. In the first place it in- 
volves no cumbersome regula- 
tion. Any location with rail 
or water transportation, near 
the center of population, and 
close to a water supply for 
condenser purposes, will us- 
ually make the site easy to 
find. A plant whose storage reservoir 
is a coal pile does not have to fear a 
lack of rainfall during the summer 
months. The steam plant is usually 
located at a point close to the load 
center, and this greatly simplifies 
transmission line problems. Because 
of the short distance that power must 
be transmitted, low voltage can be 
used, and this fact again simplifies 
switching and transformation. 

But the real crux in the come-back 
of steam in the generation of electric 
energy is the vast improvement in 
equipment of the steam plant. Al- 
though there has been few marked 
changes in the hydro-electric plant 
during the last 20 years, the modern 
steam plant of today is as different 
from thfct of a few years ago as day is 
from night. A station operated by the 
Edison Electric Illuminating Company 
of Boston produces energy for less than 
a pound of coal per kilowatt-hour. 
Another station in the same city, built 
by the same firm 10 years earlier 
proudly boasted a record of 1.75 
pounds of coal per kilowatt-hour. The 
U. S. Geological Survey reports that 
the national average since 1919 has 
been reduced from 3.20 pounds per 
kilowatt-hour to 1*83 pounds per 



TWO OLD TIMERS THAT GENERATE 3500 HORSEPOWER 

These reeiproratiriK steam cnRine generator units, owned by the Puget Sound Power and 
Light Company, are «o bulky that they occupy as much space as a lOO.OOO-horsepower turbine 


kilowatt hour — a remarkable showing 
in just a few years! The conservation 
of the nation’s coal through increased 
thermal efficiency in electric light and 
power plants, as compared with 1919, 
is 5 percent of all coal used each year 
in the United States. 

At the time the hydro-electric plant 
reached its present high state of effi- 
ciency, the steam engine was still of 
the cumbersome reciprocating type, 
with huge cylinders and pistons. The 
machines were ponderous and slow 
moving, and occupied an extensive 
floor area. Boilers were small in size 
and stoked by hand, of low pressare, 
and with practically no super-heat. 
Electric generators were belted to the 
engine, and the result of all this was 
that efficiency was low and power cost 
high. 

C ONSEQUENTLY the super- 
power age of today was mothered 
by hydro-eleclnc plants, rather than 
by steam. But the tide is turning to 
steam power. There came a time when 
an engineering genius discovered that 
a jet of steam could be used just as 
well to play on a wheel blade as could 
the giant water nozzles of the hy- 
draulic mining days of California, and 
the steam turbine became a reality. 
By substituting rotating for reciprocat- 
ing elements, it became possible to use 
higher steam pressures, greater speeds, 
and therefore smaller units to produce 
more power. From that time on, the 
development of the steam turbine has 
been rapid until it has now reached a 
point where the water turbine must 
look to its laurels. 

The steam boiler of today seems to 


have limitless possibilities. One of the 
largest in the world today, that in the 
Edison company plant at Long Beach, 
California, stands 65 feet high, the 
equivalent of a five-story building. 

There are very definite limits to the 
ability of water power to compete with 
steam power in the present state of the 
art, notwithstanding the fact that our 
huge water-power systems have almost 
reached the acme of perfection so far 
as efficiency is concerned, and super- 
power steam stations are approaching 
that point. For that reason, steam 
stations are increasing m size and out- 
put at a greater rate than hydro-elec- 


trie stations, and unisss many watai^ 
power dtee ore developed at onpe, they 
may not be developed for many years 
to come, if at all — at least not until 
there is a fuel famine. And according 
to authorities, among them the United 
States Geological Survey, there is in 
sight at present enough coal to last 
many hundreds of years. 

Yet, there is a persistent popular 
notion, fostered by unreasoning dema- 
gogues, that any waterfall can be con- 
verted hydro-electrically into a never- 
ending stream of gold. Too late, per- 
haps, they will learn that all is not gold 
that glitters, not even the sparkling 
spray of a Niagara, the scintillating 
orations about Muscle Shoals, or the 
visionary Utopia of Boulder Dam. 

Moved solely by the pressure of 
economic forces, it is significant that 
in the decade from 1920 to 1930 it is 
estimated that the increase in water 
power will total only 5,960,000 horse- 
power, whereas steam during the same 
period, will show a total increase of 
13,226,000 horsepower. 

J UST the saving of a few more heat 
units, a few more refinements in 
the turbine — and both of these are 
already in sight — and the cost of 
steam-generated power with the pres- 
ent price of fuel, will be leas than that 
generated by hydro. Today the two 
plants are practically equal and only 
the highest technical skill can deter- 
mine which of the two would be the 
more economical for any given condi- 
tion. 

Under proper encouragement and 
sympathetic regulation by the state 
and nation it should be possible to 
continue to develop our power streams 
for some years but, from this time for- 
ward, the developments will be care- 
fully planned. 



A PRESENT-DAY 14^,MO-HOR9EPOWER TURBINE 
Weight of units 2^ years ago was at the rate of 82 at more tons to each 1000 kilowatts 
caimdty. Modem generator units weigh less than nine tons per 1000 MIowatta Oapadty 
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Designing Large Telescopes 

A Suggestion of the High Engineering Refinement Involved 
in This Highly Specialized Problem 

By J. W. FECKER 

OptiomI Btiginoor 


T O-DAY'S telescope, perfectly 
balanced and as nearly per- 
fect as may be, represents the 
outcome of a series of prob- 
lems in engineering which, before a 
single piece of material is actually 
worked, the engineer studies out, pre- 
pares, and modifies, until perfection of 
design is reached by means of the ap- 
plication of related sciences such as 
mathematics, optics, electricity, metal- 
lurgy and foundry practice, and me- 
chanics. Thus the finished product 
ftmctions from the start. It comes 
also within the required limits of 
tolerance, which are very rigid. 

Some idea of the main problems in- 
volved in creating such a telescope may 


FOR SOUTH AFRICA 
The new 60-inch reflector de- 
signed and conatructed for the 
large Harvard South African 
obi^rvatory near Bloemfontein 

here be given. The goal 
sought is tox)btain a mechani- 
cal mounting to hold the opti- 
cal parts ih a fixed and un- 
variable alignment, so that the 
whole unit may be pointed 
readily to any part of the sky, 
and any desired motion main- 
tained without jmtemiption 
due to irregular driving or 
idufting of any part. 

When the design is com- 
pleted, the remainder of the 
problem rests with the work- 
ing staff. Its members should 
he$ and for the construction of 


the 60-inch telescope illustrated in 
these pages actually are, highly skilled 
mature men of long experience; men 
with character and balanced tempera- 
ment, each doing his portion of the 


'T'HE author of the accompany- 
A ifig article is a foremost pro- 
fessional designer and builder of 
large telescopes. With his father, 
the late G. L. Pecker, he was for 
many years engaged in much the 
same work for the famous firm 
of Warner and Swasey of Cleve- 
land. During this period were 
built the mounting for the 72- 
inch reflector of the Dominion 
Astrophysical Observatory, Can- 
ada; a 36-Inch reflector for the 
University of Arizona; and a 
60-inch reflector for the Argen- 
tine National Observatory. The 
60-inch reflector for the Ohio 
Wesleyan University was de- 
signed by the author at the time 
mentioned and the disk for its 
mirror, cast at the. Bureau of 
Standards last year, is now in 
his shops at Pittburgh being pre- 
pared. Recently he made a 
30-inch reflector for an amateur, 
Mr. H. C. Gibson, of Philadel- 
phia. and a 24-inch photographic 
refractor for Harvard. The 
present article was written 
around the new 60-inch reflector 
for Harvard’s new South African 
observatory, bein^ finished at 
the present time in the Fecker 
shops. Mr. Fecker is the suc- 
cessor to the noted John A. 
Brashear . — The Editor. 


work, under adequate Buperviaion, 
with extreme skill. To these and 
other faithful workers of the same sort 
everywhere a word of praise for their 
efforte is due. 

Turning now to the materials: The 
optical system of a large telescope is 
made up of a number of lenses or mir- 
rors, or a combination of both. The 
material for the lenses and mirrors 
must be most carefully tested for uni- 
formity of annealing and, in the case 
of lenses, for uniformity of index of 
refraction. Following these prelimi- 
nary tests the curves of the glass are 
mathematically computed and the 
lenses ground, polished, and centered. 
In this stage they are about 26 per- 



THE PIVE-FOOT DISK OP GLASS 

In the polishing machitte, but temporarily tipped up for 
testing. Note spiderweb supports visible through glass; 
auo the polishing lap visiDle in the lower corner 


UPPER END OF TUBE 
Showing adapters to hold ao- 
cesHonoB and the cell of the 
diagonal Newtonian secondary 
mirror at the center of the tube 

cent complete, and have yet 
to be figured. This is the 
^ral and most difficult part 
of the optical work. As a rule 
the tests before final polishing 
will show aberrations. These 
are corrected, and the surface 
curves are perfected by means 
of small hand-polishers — en- 
tirely a matter of skill and ex- 
perience on the part of the 
person doing it, no mechani- 
cal contrivance being yet 
known. 

The errors to be eliminated 
in the final hand polishing 
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are so extremely mii^ute that the usual 
changes of temperature in a room 
would introduce errors 10 or 20 times 
as large. Therefore a ‘'constant tem- 
perature** room is an important aid. 
In it the glass is allowed to stand 
many hours after each working, in 
order that a reliable test may be ob- 
tained. When it is realized that merely 
placing the warm hand on a large glass 
optical surface for a few seconds will 
cause enough local expansion at that 
area to be visible to the delicate test 
four hours afterward, an idea may be 
had of the accuracy required in work- 
ing such optical surfaces. 

A good reflector mirror is made to 
an accuracy of better than one tenth 
of a wavelength of sodium light, or 
better than one 500, 000th of an inch. 
With very long focus lenses or mirrors 
the accuracy reciuired is very much 
greater; and it increases with increased 
sizes. There is also the problem of a 
lens or mirror bending due to its own 
weight. In every large piece of glass 
a measurable bending, even when the 
thickness is as great as one sixth the 


the astronomer ihore time for the de- 
velopment of new theories from the 
plates. Second, since the disk re- 
quired for the objective lens of tele- 
scopes becomes more difficult for 
the glassmaker to produce, in propor- 
tion to its increase in size, the cost 
of the raw disks for refractors be- 
comes practically prohibitive; whereas, 
for the disk of the reflecting telescope 
the only requirement is uniformity 
in annealing. There is no effect on 


Tbs optical weigh approxi^ 

matsly 2000 potmds, and ths tube 
about five and a quarter tons, making 
the total weight ot tube with optical 
parts six and a quarter tons—all per- 
fectly balanced about the declination 
axis. 

Axes sufficiently heavy to carry such 
a weight with minimum deflection, 
weigh another six and a half tons. The 
driWng worm wheels and circles, and 
declination sleeve, bearings, and worm 







CUTTING THE 8-FOOT WORM WHEEL 

The tolerance permitted is only 1/25.000 of an inch. Any mechanical engi- 
neer or skilled mechanic knows what that means in the way of super-reOnement 


the image of the reflector 
because of variation of in- 
dex of reflection, fine 
LARGE BALL BEARINGS stride or bubbles in the 

For polar and declination axes of the 60-inch reflector. glass. Again, the reflector 

For scale of size note watch against the largest bearing involves a purely front 

surface refraction; there is 
diameter, is inevitable. In the 60- therefore only one surface requiring 
inch Harvard telescope just com- optical figuring on each element. 


pleted, the mirror was successfully 
supported and worked in such a way 


For these reasons, among others, a 
photographic reflector can be made 


as to overcome this bending when about four times as large as a photo- 
in use, notwithstanding that the glass graphic refractor for the same finan- 


disk is not as thick as one-sixth the 
diameter. The differential expansion 


cial outlay. Probably this is why 
work among skilful amateurs in mak- 


of the glass and the cell in which it ing reflectors has been going forward 


is placed must be guarded against, 
where temperature ranges are present, 
between the 100 degrees or more of a 


with such an interesting and lively 
impetus. 

In the mechanical mounting, the 


midsummer day and 20 or 25 degrees axes and tube are computed for min- 


below zero of midwinter, 

AS the sizes of telescopes have con- 


imum deflection. In designing the 
optical gystem through calculation, 
the maximum misalignment which can 


AS the sizes of telescopes have con- the maximum misalignment which can 
x\, stantly increased, the photo- be tolerated without affecting the 
graphic telescope has rapidly come to image, is determined* This is usually 
the foreground, particularly the photo- of the nature of five to ten seconds of 


graphic reflector. There are two rea- 
sons for this. First, by the use of 


arc, but may be less, depending on the 
type of instrument. The tube is de- 


photographic plates and long expo- signed to have a maximum deflection 
sures it is possible to record details not to exceed 80 percent of the toler- 
accurately which the human eye ance. Actually, in the tube of the 
could not see, even with the largest 60-inch Harvard reflector this toler- 
of telescopes. As the photographic ance is 0.0096 inch in a length of 19 
plates are handled by a skilled ob- feet 4 inches; the diameter of the tube 
server, he is able to expose and record being five feet nine inches, Thk small 
faster than observations could be made deflection is obtained by the^use of 
by visual means. Measuring the heat-treated duralumin tees, angles 
plates can readily be done by mem- and tie rcKls; also in aU parts 

hem of the observatory stafl^ giving of the supp^ mechanism. 


wheel housing, add another five tons. 
This is comparatively not a very large 
telescope, but the figures stated may 
give some idea of the weights which 
must be moved with absolute ac- 
curacy and controL 

I N moving such weights in astronom- 
ical engineering, two problems pre- 
sent themselves. First, to move this 
mass of metal and glass at an abso- 
lutely uniform rate, exactly at the 
speed of the earth’s rotation; second, 
to start and stop such a mass without 
jar, vibration, or surge, so that the 
most accurate setting can be made 
with certainty every time. The solu- 
tion of the first problem lies in the 
proper choice of bearings and accuracy 
in the driving mechanism. 

In practically all the large modem 
mountings, self-aligning ball bearings 
are used throughout on the axes for 
both radial and thrust bearings. A 
bfdl bearing is more sensitive in its 
operation than a roller bearing of 
equal size. Self-aligning ball bearings 
are used in order to allow movement 
of the upper or lower end of the axes, 
thus placing the polar axis exactly 
parallel with the earth's axis. These 
bearings are enclosed in oil-tight and 
dust-t^ht hourings. Thus there is no 
exposure and practically no wear over 
an indefinite period of time. 

The driving mechanism may be 
either by properly synchronized 
trie motor, or by a pendulum^^etni* 
lated welghlHirivsii dloek. fittiaer 
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drive may be operated by means of a 
final worm driving a worm wheel held 
fast to the polar axis. In large tele- 
Bcopee the main worm wheel is usually 
between seven and nine feet or more 
in diameter and has 720 teeth cut in 
its bronze rim. The driving shafts, 
gears, worms, and worm wheel must be 
free from any errors of eccentricity or 
spacing of the teeth. Where there are 
several gears and shafts in the clock 
and worm drive, there is a possibility 
of a periodic building up and neutraliz- 
ing of all the minute errors, producing 
a periodic driving error in the tele- 
scope. This would be very detrimental 
to the observer's ‘‘astronomicar' well- 
being and to the results obtained. 

In large photographic telescopes, in 
the Cassegrain combination, equiva- 
lent focal lengths as long as 100 feet 
are- frequently employed, and a drift 
of the star image from the cross wire 
of as much as one thousandth of an 
inch can readily be detected. Figuring 
back, then — one one-thousandth of an 
inch deviation in 100 feet radius is pro- 
duced by one twenty-five thousandth 
of an inch error at a radius of four feet. 
This is therefore the maximum error 
that can be tolerated in a worm wheel 
eight feet in diameter. Thus the maxi- 
mum allowable error in driving, when 
measured at the 100-foot focus, does 
not exceed one one-thousandth of an 
inch. This error must represent the 
sum of all possible errors in the entire 
driving mechanism. 

Naturally, when the size of the tele- 



AN ELECTRIC DRIVE 
Lower end of 24>inch Harvard refractor, 
ahowing quick and slow motion gearing 
and electric drive, also dust-tight cover 

scope is materially increased, the 
standards of accuracy must be cor- 
respondingly increased, so that there 
will be no visible driving error. Such 
a driving worm wheel is usually cut 
by mounting on it an accurately di- 
vided silvered circle upon which the 
settings are re^d by means of two 


micrometer microscopes. The worm 
wheel with the circle is moved for each 
tooth, and is indexed through the two 
microscopes. “Cutting around" is 
done and measured several times, and 
after the final cutting the wheel is 
ready for lapping and correction of the 
spacing of the teeth. A final check by 
optical methods makes possible an 
accurate check of the worm and worm 
wheel before the instrument is tested 
on the stars. 

Next for consideration comes the 
problem of providing for setting the 
telescope accurately on a star or other 
object. To move with precision a 
mass of 18 tons, so as exactly to bisect 
a star image with a cross wire of spider 
silk only about one ten-thousandth of 
an inch in diameter, calls for a nice 
balance of all forces. Thus the tele- 
scope must be perfectly balanced in 
all positions; the bearings must be 
very sensitive and properly propor- 
tioned so that there will be no sluggish- 
ness. The driving parts must be free 
from lost motion, spring, or deflection. 
Any departure vrould mean that the 
image could not be moved a desired 
fraction of a thousandth of an inch 
without moving it too much or too 
little. 

T he story does not, however, end 
here. The accuracy must be main- 
tained almost indefinitely. Exposed 
as a telescope is to heat, cold,’" dust, 
sweating, and freezing, it must be made 
BO as to eliminate as far as possible the 
effects of these deteriorating agents; 
also to require the smallest possible 
outlay of effort and expense on upkeep 
and care. In other words, it must be 
“neglect-proof," as far as this may be 
accomplished. Comp.^:ed with the 
size of his task, the astronomer's life 
is not a long one— and on winter 
nights not a merry one. Hence, any 
point of design that lends itself to 
releasing the observer from incon- 
venience in operating an instrument, 
or spending valuable time on its care 
and upkeep, can not help being a wel- 
come aid in the progress of research. 
All gear drives, then, operate in oil 
baths within oil-proof and dust-proof 
cases, and the entire assembly of a 
drive unit is located under a dust- 
tight cover which can readily be re- 
moved if necessary. 

'The fact, also, that the observer's 
work is done the greater portion 
of the time in the dark, has led to the 
development of the simplest means of 
operating the controls — that is, elec- 
trically wherever possible. A light 
portable switch box with push buttons, 
on a six-volt circuit, operating relays 
and dynamic breaking controllers for 
the motors, is twtially used. The box 
has either four or six piwdi buttons, the 
four*'button type giving slow motions, 
forward or teverse'in right ascension 
and declination. The two extra but- 


tons give quick motions. The motions 
are all electrically interlocked so that 
two speeds can not be engaged at once. 
The wiring is led by means of cables 
from the observing station, through 
the hollow axes and to the main 
switchboard, generally on the ob- 
servatory wall. This switchboard is 
frequently quite complex for, in addi- 
tion to the telescope motions and 
electrically operated clutches, many 



TWO-FOOT REFRACTOR 
A 24-inch photographic refractor designed 
and constructed for Harvard University 
Observatory at Bloemfontein, S. Africa 

wires are brought to the observing 
point for such accessories as spectro- 
graphs, micrometers, guiding eye- 
pieces with illuminated crosswires, 
and so on. 

The many accessories, such as spec- 
trographs of various types and sizes, 
interferometers, photometers, plate- 
holders, and micrometers, to say noth- 
ing of the observing platforms and 
domes, each has its own peculiar 
set of problems, which* must be in- 
timately known to the designer and 
carefully studied before a successful 
design can be arrived at. Each new 
instrument is different from the pre- 
ceding one, built for a special pro- 
gram of scientific work, yet each must 
work the first time — and will, if de- 
signed with the precision and care 
which has been explained. 

The ne^^eBt telescopes, although 
more complicated mechanisms than 
those of ^reneration ago, are simple 
to operate and care for, and are also 
considered pleasing to look upon 
They have the highest degree of ac 
curacy yet attainable by available 
scientific and engineering methods. 

^ With continued unselfish co-opera- 
tion on the part of the astronomer we 
anticipate further achievement in this 
peculiar brand of engineering — design- 
ing and creating immense, massive 
instruments having the refinement 
and rigidity of the smaller ones. 
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World’s Largest Vineyard Uses 

'x A California Community of Over 
Depends on Qrape By-Products 

A t Guasti, California, is perhaps 
one of the most unusual Com- 
munities of the state. Here is a town 
devot^ to a single industry, its 2600 
inhabitants ail working for the com- 
pany that owns and operates the in- 
dustry. This tract of land was origi- 
nally a desert, but is now a mammoth 
vineyard, in which over 600 different 
varieties of grapes are grown, seven- 
teen of which are produced in com- 
mercial quantities. Twenty thousand 
tons of the juicy fruit are ripened here 
each season. Half the product is 
shipped out as fresh fruit for the 
markets from coast to coast; the other 
half is made into g^rape by-products 
in an enormous plant with the most 
modem equipment. These by-prod- 
ucts consist of such wines as are legal, 
medicinal tonics, and cooking sauces. 



A DESERT VINEYARD 

A sweeping view of a desert vineyard at the foot of the Cucamonea 
inountAina m Southern California where over five hundred vari- 
of are grown. The soil in of sandy decomposed granite, 

giving the fruit a very fine boquet. Irrigation Is from wells 




y 


GATHERING THE GRAPES 

At le/i ab<m, and ednm: Picking Alicante 
nwl mpea in the vineyards 
of OiiasU, CaUfarnui, Tlia vines usually 

^ fruit; 

irP a aiagle vine ia sufficient to 

fill tktw or fw bMter-^eh box contafning 
from g4 to 26 pounds of hisi^uo g^pea 



SCIENCE ASSISTS NATURE 
In the kft center is the dumping platform 
for loading gmpes on the conveyor belt to 
loM the cmdier shown in the center at the 
picture. The fermentation houae ig to 
the left and power planta to the right 
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Machinery and Chemical Control 


Two Thousand Five Hundred 
Which Can Be Legally Sold 



BRINGING IN THE FRUIT 

Cara holding one and one half tons nm 
over 22 miles of railroad carrying the 
fruit from the helds to the huge crushers 




NATURE WILL FERMENT! ^ 

The fermenting house contains 200 five 
thotuiand gallon tanks. It is possible to 
ferment 1,000,000 gallons of jui< e at a time 


< THE MIGHTY CRUSHER 

The crusher has a capacity of 40 tons an 
hour. It stems and crushes the fruit. 
The stems are afterwards used as fertilizer 


REFRIGERATING THE JUICE 

Below at left: The grape juice must bo 
submitted to refrigeration as otherwise it 
win ferment. Grape juice is a popular drink 


STORING GRAPE JUICE 

Below at right: The great enamel-lined steel 
storage tanks are of 14,000 gallon capacity 
and are used for storing grape juice before 
shipping. The utmost cleanliness prevails 
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Photocr»ph by thu Hoynl Air Fom*. Crown CopyrljtM rwnirvod 


A REMARKABLE PHOTOGRAPH OF A ROMAN TOWN IN BRITAIN, TAKEN FROM THE AIR 
The outlines of the ancient streets and huildinga show plainly, as visible on the surface, for the area is a field of ripening barley. The 

diagrammed in the corner map. Yet none of them is actually true explanation of this anomaly will be found in the text below 


Ancient History from Aloft 

A Fascinating Archeological Discovery by Aerial Photography, 
a Method Now Being Developed in Europe 

By J. REID MOIR, 

Suffolk Ingtitute of Archeology mnd Naturel Htntory 


O NE of the most important and 
extensive excavations of a 
Roman site in England is now 
being undertaken in East 
Anglia. About three miles to the 
southeast of Norwich, the capital city 
of Norfolk, lies the great Roman camp 
or town of Caistor. With the exception 
of Colchester in Essex, there was no 
place in the eastern part of England 
equaling in size and in importance that 
of Caistor. Although this is the case, 
no excavations have hitherto been 
carried out at this impressive site with 
its immense protecting ditch enclosing 
an area of no less than 35 acres. Inside 
the ditch are to be seen lengths of 
massive walls, made of flint and Roman 
bricks, which have withstood the slow 
passing of the centuries. They in- 
dicate the importance of Caistor in the 
far-distant past. 

There is little doubt that this place 
was the Venta Venorum (the center of 
the Iceni) of the Ninth Iter of Antonius 
(about 320 a.d.). The Iceni were the 
inhabitanti^ of East Anglia who, under 


their brave and warlike queen Boedicea 
or Boadicea, rose against the Roman 
rule and were only suppressed after 
extended and sanguinary flghting. It 
is possible that Caistor was the head- 
quarters of Boadicea and this fact, to- 
gether with the probability that the 
site was a flourishing town till towards 
the very end of the Roman occupation, 
make the excavations which have now 
begun of surpassing interest. 

F or many years past the plow and 
the activities of rabbits have 
brought to light at Caistor numerous 
coins, ornaments, utensils, and pottery. 
In 1846 a Roman villa was discovert 
and excavated in a neighboring garden. 
But, though these discoveries have 
been made, no attempt to investigate 
the great enclosure at Caistor had been 
undertaken until, under the auspices 
of the Norfolk and Norwich Ar^eo- 
logical Society, aided by a number of 
experts, the present mu(^ needed work 
was initiated. 

For some years it has been noticed 


during the summer that whenever 
the land within the enclosure at Caistor 
was covered with ripening grain curious 
intersecting white lines appeared where 
the crop had been starved of plant food 
owing to the roots meeting some hard 
subsoil or foundation. These lines, 
which were visible at a distance only, 
were thought to represent the areas 
where the streets of the town existed. 
But there were no signs above ground 
of the existence of buildings. 

During the summer of 1928, as the 
barley was ripening, the lines became 
pronounced, and by a wise decision the 
Air Minister was asked to allow the 
Royal Air Force to practice upon this 
photographic target. The Royal Air 
Force has already rendered invaluable 
services to archeology by taking pho- 
tographs of certain sites from the air, 
and thus revealing in a truly remark- 
able manner important details quite 
invisible to any investigator on the 
ground. The photograph of Caistor 
Camp takan by the Royal Air Force, 
must, I think, be regarded as a record 




S(iptmbert^^ 

in luoh Not only does It, 

give an accurate plan of the streets, in 
some places with abutting walls; but, 
wl^t is more extraordiniury, it discloses 
the existence of many most interesting 
buildings within the enciente. Fur- 
ther, this wonderful photograph af- 
fords some evidence that the surround- 
ing mUu^ was constructed after the 
streets were made, as they appear in 
places to continue their alignment out- 
side the confines of the camp. This 
iihplies the existence of a Roman town 
before the fortification of any part of it 
became necessary. 

The air photograph also reveals the 
fates of buildings which can hardly fail 
to be of the utmost interest and im- 
portance. Insula IX, (see insert map, 
in photograph) which attracts most 
attention, is near the northeast center 
and contains what appear to be two 



YARNBURY, COUNTY WESSEX 

Earthworks around a plateau camp. 

Inner circle la older — ^rhaps earlier 

than Iron Age, but the grid la modem 

temples. It is thought that Insula X 
will prove to be the forum and basilica, 
and it is to be remembered that the 
exact position of these temples, as well 
as of the other buildings, has been re- 
vealed solely by the sli^t bleaching of 
the barley above them. The long, 
iparallel, thin, dark lines are, however, 
modem, being caused by the effect on 
the grain of large plow furrows. 

Among the many things ut^n which 
the Caistor excavations will throw 
light, it is hoped tliat something will be 
ascertained about the obscure subject 
of Christianity in Boman Britain. A 
church may be found, as at Silchester, 
wliUe if the whole area could be ex- 
cavated and none was discovered, that 
in itself vould be very valuable evi- 
dence* 

A matter of great interest vritich it is 
befN^tQ Q$ei|r uii ie wlieth«9‘tte 
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MORE AIR ARCHEOLOGY 

Badbury, a pn-Rolhan hill-top camp, 
ahowing ramparts and dofenaea. The 
illustrattona on this page, reproduced by 
permission from Crawford and Keiller s 
*‘Weasex from the Air/' by courtesy of 
The Clarendon Press^ Oxford, have no 
connection with the illustration on the 
opposite page, except hb examples of air 
archeology. These camps, unlike the 
other, are prehistoric but are easily 
visible from the surface, standing in relief 

remained in use for their original wor- 
ship up to the end of the Roman occu- 
* pation, or whether they were taken over 
by the Christians, or altogether dese- 
crated. The only building above 
ground within the vallum is the ancient 
medieval church of St. Edmund. The 
photograph shows very clearly that 
this church was erected in complete 
disregard of the original planning of 
the town, which by then had no doubt 
fallen into decay and disuse. After 
the departure of the Romans in Anglian 
times, Caistor was abandoned and 
superseded by Norwich, so there is 



VlNSaURY RINCS 


TWi can«>, perhaps ha arona for chariot 
aadag, wm sdeatlftcaUy excavated 
Itohs the ajtHM photograph whs taken 


every reason to expect that the site 
will be found undisturbed by any later 
occupation. 

It is seldom that such an oppor- 
tunity for a successful excavation 
occurs, and the Norfolk and Norwich 
Archeological Society evidently recog- 
nize this fact. They have been so for- 
tunate as to secure the services of Mr, 
Donald Atkinson, an acknowledged 
expert on such work, to supervise the 
diggings, and no better choice could 
have been made. 

It is by no means easy to exaggerate 
the importance of the excavation of an 
untouched Roman town which existed 
throughout the whole period of im- 
perial rule and felt the first brunt of 
the barbarian invasion. The Caistor 
site has probably never been seriously 
interfered with since it was abandoned 
by the Roman provincials about the 



HOD HILL. A HILL FORT 

Thin shows a Roman encampment within 
a prehistoric encampment, surrounded by 
modern fields. The preservation is good 

middle of the 5th Century, and great 
results are confidently expected from 
the work now set on foot. 

The scientific examination of such 
sites are of world wide interest, and 
archeologists and others from many 
countries will no doubt visit Caistor to 
see for themselves what Mr. Atkinson 
and h|B colleagues are disco venng. 
Such wor.c, however, cannot be carried 
out without incurring considerable 
expense and a subscription list has been 
opened at Barclay's Bank, Ltd., Bank 
Plain, Norwich. 

There is romance, as well as history, 
connected with a site like the great 
camp at Caistor, and as the diggings 
proceed I shall hope to give in some 
future number another account of the 
discoveries which are made, to the 
many readers of the Scientific 
American. 
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CLEVELAND'S MIIXION-DOLLAR STEEL BALL SANITARIUM 

Every facility found m the usual hospital or sanitarium is provided and other diseases receive treatment in an atmosphere of com« 
m this unusual structure, in which victims of diabetes, anemia, pressed air for about five days, m addition to medical attention 

Compressed Air Used In Novel Hospital 

W ITHIN one of the queerest structure is known, was built by H. H. hospital is entered through a small 
hospitals ever constructed, Timken, a wealthy steel manufacturer cylindrical tank which adjoins the 
located in the city of Cleve- of Canton, Ohio, to enable Dr. O. Administration building. When the 
land, victims of diabetes, J. Cunningham to demonstrate his the- compressed air is released in the small 
pernicious anemia, and other diseases ones as to an improved treatment for tank, the patient feels as if he were 
are treated by means of compressed diabetes and other diseases. The in- falling from a skyscraper, but the effect 
air. The customary aids of the medi- terior of the tank is equipped with is not harmful and the uncomfortable 
cal profession are used also, including every convenience to make the patients sensation soon disappears, it is said, 
serums, medicinal preparations, and feel at home. A dining hall occupies Unusual requirements necessitate 
regulated diet. Rising to a height of the first floor. The three floors in the the best refrigeration available, to 
flve stories, the structure appears to interior of the ball are divided into preserve serums and medicinal sup- 
be a huge silver ball with portholes in hospital rooms, and on the top floor plies as well as the food for the patients, 
the side. The million-dollar steel ball there is a recreation room. A special General Electric refrigerator 

has a diameter of 64 feet; the exterior Although the treatment is adminis- mounted on a rubber-tired carriage is 
is covered with an aluminum paint, tered for a variable period from BO to wheeled through the compression room 
and presents one a novel sight. 60 days, only five days are spent in an into the dining room, from the kitchen 

Cunningham Sanitarium, as the atmosphere of compressed air. The in the Administration building. 


LABORATORY AT THE CUNNINGHAM SANITARIUM MODERN REFRIGERATION IN A NEW ROLE 

In this sfiotless laboratory are kept serums, sodium hyper-bromite. Here refrigeration is used to preserve serums and medicines, as well 

and other medical aids, which supplement the air treatment as food A refrigerator mounted on wheebi is used when serving 
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The ‘TLeat Makes Cold” Refrigeration Unit 


S IMPLIFICATION of design is one 
of the great forces in our era that 
is daily putting luxuries within the 
reach of all. llie history of mechani- 
cal refrigeration affords a marked 
example of this process. First there 
was the electrical refrigerator; then 
came the highly efficient gas refrig- 
erator; and now we have perhaps 
the simplest, most compact of all: 
the Icyball. This unit, which is as 
simple as a tea kettle, utilizes the heat 
of any stove — gas, oil, coal, et cetera 
— ^to keep a refrigerator cold. The fuel 
cost of operating it with gas is about 
two cents for each heating which gives 
refrigeration and freezes ice cubes and 
desserts for from 24 to 48 hours. The 


unit weighs about 85 pounds and con- 
sists simply of two balls that are con- 
nected with a length of pipe and 
equipped with a carrying handle. 

In the illustration at the right, 
the ball with the fins is called the 
“hot*' ball and the other is the “cold*' 
ball. These, with their connecting 
tube, are sealed so that the liquid 
within does not evaporate even after 
years of use. The liquid is a solution 
of ammonia and water — practically 
the same as household ammonia — 
weighing 14 pounds. 

To charge the Icyball, it is lifted 
from the cabinet and stood on end so 
that the liquid all drains into the hot 
ball. Then when the hot ball is 



EASY TO HANDLE 


The complete umt which cools after beliw 
'‘charged’* by heating, weighs 85 pounds 




heated, the ammonia is evaporated out 
of the watsr and is driven, as a gas, 
into the cedd ball where it condenses. 
During this beating, the cold baU 
is immersed in ,a pail of cold water to 
expedite cemdapping of the ammonia. 
When the process is complete, the 
cold ball is liiiaerted in the cabinet, 
riie ammonia begins to evaporate 

CABINET 

Thfl eold htSA ksags itud^ the rofrigstafe- 
tag oottkpartmall, the hot ball oataide 


rapidly ^because of its affinity for 
water, and the evaporation causes its 
temperature to drop to a very low 
point in the neighborhood of zero. 

The numbered illustrations on this 
page show steps in the making of this 
unit: 1 — View of the assembly line 
where balls are welded; 2 — Completing 
the assembly; 8 — Dipping the unit 
into gas-fired tank of molten zinc 
during galvanizing process; and 4 — 
A section of the testing department 
where units are fully tested. 
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The Scientific American Digest 

Newest Developments in Science, Industry, and Engineering 


Our Newest Fighting Tank 

S INCE Major CampbeH's article on 
page 216 was written, a new tank in- 
vented by J. Walter Christie, automotive 
engineer, has been tested at Fort George 
E, Meade, Maryland, before a group of 
military experts. The performance of this 
new war machine, which carries a crew of 
three men, was so amazing that it elicited 
expressions of astonishment and praise in 
many quarters. 

Over rough terrain — soft plowed 
ground — the new tank made a speed of 
over 42 miles an hour and, with its tread 
removed, it made a speed of over 62 miles 
an hour on a concrete highway. 

Technical details of this land “battle 
cruiser" are being closely guarded but 
reports state that its motive power is a 
single Liberty motor. Its tread, which is 
used when it is traveling across country 
on typical battlefield ground, is removed 
when it is desired to drive the tank on 
improved roads, the transformation being 
effected in 14 minutes. Endurance teats 
have not as yet been made and it is impos- 
sible to estimate just how long this racing 
tank will “stand up” without an overhaul. 
It is believed, however, to be sturdily 
designed and capable of long service. 


Portable Flashing Warning Lamp 

development of an automatic 
* warning signal, with far greater visi- 
bility than the ordinary oil lantern and 
more cheaply operated, has aroused wide- 
spread interest among contractors, road 
builders, and all concerns engaged in out- 
side construction work. 

Announcement of the development of 
the new signal after more than a year's 
research, was made recently by the Na- 
tional Carbon Company, Cleveland, Ohio. 
The new signal is known as the ?verready 
Portable Flasher. 

Research experts of the company have 
found that the average kerosene oil lantern 
costs 60 dollars per year or more, for filling, 
cleaning, replacement of chimneys, and 
depreciation. While the first cost of the 


flasher is considerably more than the 
initial cost of the oil lantern, its mainte- 
nance is said to be so much less over a 
reasonable period of time that it saves its 
cost and then makes steady reductions 
in upkeep. Additional savings are realized, 
it is said, from the fact that the greater 
warning power of the intermittent flash 
enables one flasher to displace several oil 
lanterns and at the same time give much 
greater protection. 

Another distinct advantage of the flasher 



The recently announced automatic 
warning signal lamp, the flashes 
from which have high visibility 


is the fact that it is readily portable, the 
entire unit, fully equipped with batteries, 
weighing only 16 pounds. The batteries 
used are standard. The intermittent flash 
uses the battery capacity to best advan- 
tage, making them last much longer than 
they would under a steady load. 

The specifications of the new signal warn- 
ing are: Height, 16 inches; diameter of 
base, seven inches; and weight, including 


the large dry cell batteries, 163^ pounds. 

Once it goes into operation, the flasher 
requires no attention whatever except to 
replace batteries every two to three 
months. It requires four standard dry 
cells connected in series to deliver six volts. 
An extra six-volt lamp is inside the battery 
housing. The battery compartment is 
constructed of seamless steel finished in 
red and the top is cadmium plated for 
weather protection. The heavy red glass 
lens throws a powerful warning beam. 
The padlock for the battery compartment 
has an extra long hasp so that the flasher 
can be chained and protected from theft. 
The rugged construction throughout makes 
the whole signal completely weatherproof. 


Self-Lighting Cigarettes 

TN the chemical laboratories at Ames, 

Iowa, Miss Annella Wieben and Dr. 
F. E. Brown, of the faculty of Iowa State 
College, have invented an igniting tip for 
cigarettes. This tip is on the order of a 
match head, although it is chemically 
different. It insures the lighting ot the 
cigarette without the use of a match or 
other external heat producer. 

The idea of a self-lighting cigarette did 
not originate with Miss Wieben and Dr. 
Brown. As long ago as 1881, a Russian 
inventor is known to have taken out a 
German patent on some such device. 
The chief fault with his invention, as well 
as with others that followed it, was the fact 
that a disagreeable taste and smell ac- 
companied the lighting of his tip, which 
was a compound of sulfur, phosphorus, 
et cetera, like the old-fashioned match 
head. 

Several inventors have since attempted 
to improve upon this idea and have even 
secured patents for their improvements, 
none of which has turned out to be suc- 
cessful. 

Now come these two Ames chemists 
who assert that their invention meets all 
of the objections made to its predecessors; 
and, because it is simpler, more feasible, 
and inexpensive, they feel that it gives 
every promise of being a complete success. 



The high-speed tank which was recently tested at 
Fort George £. Meade. It is the fastest in the world 


The new tank races over ^gh ground with the i^peed 
of an automobile or, with tread removed^ on highwayi 
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The campoaition which they uae in 
tipping their cigarettea is such that it 
i^ites readily when rubbed on a specially 
prepared surface much like that used for 
tl^ lighting of safety matches. This 
scratching surface may be attached di- 
rectly to the package of cigarettes. There 
is no more danger of burning pockets or 
coat-tails with this substance than with a 
bog of safety matches. 

Perhaps of even more interest to the 
smoker ^ the fact that this latest tip will 
ignite even in a high wind and, above all, 
in every case it will stay lit Furthermore, 
the new tip lights with very little flare, 
without giving off any odoriferous or 
harmful gas, and without affecting the 
cigarette's flavor— chief objections to other 
inventions of this sort. 

iV number of several well-known brands 
of cigarettes having the new "match" tips 
were tried by the editors and so far as they 
are able to judge, the statements in the 
preceding paragraphs are true. 



America’s First Locomotive 

I N our August 1929 issue we made brief 
reference to the locomotive Stourbridge 
Lion in connection with an item concerning 
the growth of the railroads. Since this 
locomotive was the first to run on rails 
in this country and August 8th was the 
centennial of this epoch-making run, a few 
remarks concerning it should prove of in- 
terest. 

On July 16, 1828, Horatio Allen, aresidont 
engineer during the construction of the 
Delaware and Hudson Canal, was sent to 
England for railroad iron and to have four 
locomotives built under his supervision. 
At that time not a single railroad steam 
locomotive had ever turned a wheel on any 
track in the United States. Mr, Allen or- 
dered four and the Stourbridge Lion, built 
by Foster, Rastrick and Company, Stour- 
bridge, England, was the second to be 
delivered, reaching New York on May 13, 
1829. Its cost delivered was $2914.90. 
This locomotive, together with the America 
which had arrived in New York at an 


earlier date, was seiit up the river on July 
2nd. It reached Roundout on July 3rd 
and was sent from there up the canal to 
Honesdale, Pennsylvania. 

At Honesdale, Horatio Allen was wait- 
ing to receive the Stourbridge Lion and 



"iMatchleas’* cigarettes that light 
when their tips are scratched on 
the side of their own container 


under his direction it was placed upon a 
track which had been built three miles into 
the woods to the site of Seely ville. Mr 
Allen unaided and alone drove this locomo- 
tive the full length of this track, partly 


over a curved trestle, and returned to the 
starting point by reversing the engine 
As a fitting memorial to this national 
event the citizens of Honesdale, Penn- 
sylvania, observed on August 8, 9, and 10, 
1929, a celebration which included the 
dedication of a monument, a transporta- 
tion parade, and other ceremonies. 


Static Electricity Imperils Cotton 

TT does not seem likely that 12,000,000 
* matches got mixed up with the cotton crop 
in one year. Yet that is the number that 
would have been necessary to cause all the 
fires recorded at ginneries- if matches had 
been the cause Government scientists 
mixed 600 matches with seed cotton and 
ran it through a gin, causing only four 
small fires in the huller breasts Looking 
for another cause, they found the old cul- 
prit, static electricity. This is generated 
wherever there are moving parts and must be 
carried off to the ground by a good electri- 
cal conductor to remove its danger. Where 
belts are used it is particularly likely to 
occur in damaging quantities. 

Evidence was found that it was the 
major cause of fires in cotton gins. Dis- 
tributors of gasolines and oils have long 
been aware of its danger That is why oil 
trucks invariably have a loose chain sus- 
pended from the chassis and dangling along 
the ground It carries off the static elec- 
tricity generated by the sloshing of the oil 
in the tanks — New York Heral(LTribune, 


Radio Does not Make Rain 

D r JOIWSON has immortalized a brief 
chapte "concerning snakes" whose 
full text Ir There are no snakes to be met 
with tbroug lout the whole island " Thus 
it is with the alleged effects of wireless on 
weather The Symons memorial lecture 
of the Royal Meteorological Society for 
1929 points out that the average rainfall of 
England requires for its production the 
expenditure of energy at the rate of a third 
of a million horsepower per square mile 
night and day throughout the year. This 
is the rating of the largest electricity gener- 
ating station m Great Britain. The total 
rate of emission of energy from all the 
broadcasting stations of Great Britain and 
Northern Ireland, in the limited periods 
(Please turn td page 268) 
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Learning to Use Our Wings 

Latest Facts About Ahplanes and Airships 

CONDUCTED BY ALEXANDER KLEMIN 

In charge, Daniel Guggenheim School of Aeronautioa, New York City 


The “Flamingo,” a Metal Plane 

A merican airplane conf^ructors are 
rapidly turning to the all metal type 
and the Flarmnqo, built by the Metal 
Aircraft Corporation of Cincinnati, is an 
interesting example 

In outward appearance the Flawinqo Is 
neat, but conventional. It can be equipped 
with either the Pratt and Whitney 410- 
horsepower Wasp, or the Pratt and 
Whitney 625-horsepower Hornet. The 



FhotocTuphf oourt«i>y Mutul Airorii/t CorpurMliuit 


The luxurious interior of the all- 
metal F/am/fi go described herewith 

seating capacity is 8. There is a mail and 
baggage compartment of 40 cubic feet. 
The span of the wing is 60 feet, and the 
over-all length is 32 feet 6 inches The 
weight empty is 2960 pounds, and the 
weight fully loaded is 6600 pounds The 
pay load is about 1400 pounds. The high 
speed with the Wasp is J36 miles per hour; 
with the Hornet 140 miles per hour. 

In the early flying days, an airplane was 
an airplane, and very few instruments or 
accessories found their way into its con- 
struction It is interesting to list what a 
well equipped machine of to-day carries as 
its ordinary equipment. Hand inertia 
starter, booster magneto, ignition switch, 
altimeter, tachometer, oil pressure and 
temperature gages, fuel pressure gage, 
8-day clock, magnetic compass, air-speed 
indicator, navigation lights, canvas engine 
cover, engines and airplane log books, and 


first aid kit. This constitutes an imposing 
list which leaves little else to be desired. 

Apparently the constructors of the 
modern airplane are not afraid of an all- 
metal covering for wings and fuselage; 
on the Flamingo this covering is .014 inch 
thick, and is therefore far heavier than 
fabric covering. The permanencv of such a 
covering evidently makes it worth while 
to make some sacrifice in the matter of 
weight. Also, the metal covering does 
add to the strength somewhat. For local 
stiffness the metal covering is corrugated 
on three-inch centers with a semi-circular 
corrugation. 

The spars of the wing are of “I” section, 
the flanges being built of extruded dural 
angles, with a dural web set between them. 
There are 36 ribs in the wing, made of flat 
dural sheet and all exactly alike, with 
holes punched and flanged to give lightness 
and rigidity. The construction of these 
ribs is but one example of the production 
methods which it is possible to apply when 
metal is boldly used. 

The fuselage is of welded seamless steel 
tube throughout. The metal skin is fas- 


tened to light dural channels riveted to 
clips placed on the tubes. 

The main cabin is 60 inches wide, 60 
inches high and 14 feet long. It is fitted 
with upholstered reed chairs secured to the 
floor. 


Gliding in Germany 

TN the National Geographic for June, 1929, 
'*• Howard Siepen has a beautifully illus- 
trated article entitled “On the Wings of 
the Wind.” This is a most fascinating 
description of gliding as now practised in 
Germany and it contains many lessons for 
glider enthusiasts in this country. 

There are in Germany to-day some 200 
glider clubs, and in 1928 about 10,000 
glides and flights were made. At last 
year's competition, in the Rhon Valley, 
106 machines participated. 

What is particularly interesting about 
the glider movement in Germany is that it 
introduces the schoolboy to the air. No 
boy should learn to fly a powered machine 
until he is at least eighteen years of age. But 
gliding instruction in Germany is open to 



Fuselage of metal plane, partly covered with dural skin. Note tail assembly 
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any schoolboy of fourteen years or over. 
Hundreds of schoolboys are now flying, 
and three thousand took flying instruction 
in 1928. Instruction is free and it is given 
by the school teachers themselves. This 
is said to be reassuring to parents, and no 
doubt it is. Also, in schoolboy instruction, 
only primary gliders are used, and these 
primary machines seldom glide more than 
10 or 12 feet from the ground so that 
hazard is reduced to a minimum More- 
over, at the technical schools and univer- 
sities, students form clubs for the con- 
struction and operation of gliders and have 
produced some really remarkable craft. 

The glider movement in Germany is 
supported by airplane manufacturers and 
plane associations of various kinds. The 
thought back of the movement is that by 
gliding, the younger generation will be- 
come air-minded, and that the best pilots 
of the future will be produced in this 
manner. 

The article brings out a distinction 
which is not always made in the United 
States between the glider and the “sail 
plane.“ A glider is a machine which, 
elevated a few feet in the air or launched 
from the side of a hill, will glide steadily 
downwards. A “sail plane” is a finer, 
more lightly built craft which, taking ad- 
vantage of upward currents of air, will 
actually sail or fly in the hands of a skilled 
pilot. 

Another valuable feature of glider work 
is that the student takes his first glide after 
merely verbal instruction. On his very 


first attempt he takes full charge. A man 
who begins training in this way is likely 
to become a more natural flier than the 
man who receives instruction in a dual, 
powered plane. Powered flying will come 
very easily after such practise 

The sail planes have now reached a 
wonderful stage of development. Some of 
them have a wing spread of 69 feet and a 
chord of only five feet. This large “aspect 
ratio,” together with the beautiful shape 
of the fuselage gives them a gliding ratio 
of 20 to 1, which is far better than the 
efficiency of any airplane. The airplane 
will ultimately approach the glider in 
efficiency, but it has a long way to go as yet. 

It must be almost as much fun to launch 
a glider as to fly one. The pupil takes his 
seat and pulls back his stick so that the 
glider is ready to take the air The in- 
structor holds the ship on an even keel. 
At an order, two starting groups walk 
ahead, gradually drawing out the rubber 
launching. Then they run. Then the 
order to let go is given, and two men hold- 
ing the tail of the glider release it The 
elastic ropes launch the glider into the air 
as from a catapult. It is essential that 
the release mechanism for freeing the 
launching ropes from the glider function 
perfectly, as otherwise the maneuver is 
ruined. 

Exporting Aircraft 

A MERICAN exports of aircraft and air- 
craft engines are steadily growing. In 
1925 the total value of aircraft exports was 


783,668 dollars, in 1926 it had grown to 
1,027,210 dollars; and in 1927 the value 
had risen to 1,903,560 dollars. The figures 
for 1928 are still larger. The principal 
markets for 1927 were Canada, Peru, 
Chile, and Soviet Russia South America 
is a particularly attractive territory for the 
American manufacturer, and now that the 
Curtiss interests have formed a company 
to operate in China we may expect large 
exports across the Pacific. 

In the early days after the war, Europe 
practically barred American products from 
the rest of the world, mainly because labor 
costs in Europe were so much lower. But 
as the industry attains a production basis, 
the superiority of American production 
methods begins to assert itself. Our 
photograph shows a Fairchild monoplane 
swinging aboard the Grace steamer, Santa 
Theresa. The plane is to be landed at 
Callao, the Peruvian Naval Base, where it 
will be equipped with pontoons From 
there it will flown to Lima for service 
over the Peruvian Airways, a line carrying 
passengers, mail, and express to the in- 
terior The folding wings of the Fairchild 
monoplane make this plane particularly 
convenient for shipment by steamer. 


Financing Aircraft Sales 

I T is estimated that at the present time 
at least 60 percent of all motor cars are 
sold on the installment plan, and there is 
no doubt that adequate financing has 
greatly furthered the sale of automobiles, 
and there is reason to believe that many 
airplanes will be soU in similar fashion 
At any rate, a number of airplane finance 
companies are already functioning and 
several types of planes have already been 
sold on some time plan or another. I'he 
Aviation Credit Corporation has issued an 
interesting pamphlet regarding its plans 
for financing of this kind 
The airplane distributor can now pur- 
chase planes paying down only 10 per- 
cent of theii^pr and receiving credit for 
the balance o\^ a period ranging between 
three and six months. The rates of interest 
are to be the same as is the case with the 
automobile. An Insurance policy covering 
fire, theft, and windstorm is placed through 
the finance company. 

From the private owner the finance 
company will require a cash payment of 
33 H percent, and the insurance policy 
required will be of a broader character, 
covering accidental damage, public lia- 
bility, and passenger hazard in addition 
to risks previously listed. 

The financing of aircraft sales certainly 
deserves every encouragement. 
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The Month in Medical Science 

Progress in the Medical and Surgical Fields 

By MORRIS FISHBEIN, M. D. 

Editor of thm Journal of tibe Amarican Medical Aaaociation »nd of Hygaia 


The Weather and Pain in the Joints 

T?OR many years sufferers from “rheu- 
^ matism" have said that their pain is 
worse in bad weather, and every village 
has its old inhabitant who can invariably 
predict a change in the weather by the 
pain in his joints The impression is so 
definite on this subject that investigators in 
the Mayo Clinic determined to make a 
scientific study of the subject. Even 
Hippocrates noted that people living where 
cold winds prevail are more prone to 
acquire certain types of diseases than those 
who live in a climate not subject to cold 
winds. In the last 150 years many in- 
vestigators have attempted to correlate 
barometric changes and rainfall with the 
occurrence of inflammations of one type 
or another 

In the investigations carried out by the 
Mayo Clinic, records were kept of the 
barometric pressure and the severity of the 
pain of the patient as estimated according 
to a definite scale over a long period of time. 
In addition, note was made as to whether 
the weather was clear and sunny, fair, 
cloudy, or included rain and snow. It was 
found that the presence of a storm was 
always associated with increased pain and 
that patients complained less on clear 
sunshiny days The general improvement 
following a continued period of fair weather 
was always striking. 

It was also found that there was a 
definite relationship between pain in the 
joints and the approach or presence of 
storm. One morning when the sun was 
shining brightly and there was not a cloud 
in the sky, 12 patients with inflamed joints 
seemed to be getting along excellently. 
Early in the afternoon one patient after 
another began to call for relief from pain, 
although the sky was still clear and sunny 
Later in the afternoon an electrical storm 
suddenly appeared. Daily observations 
were made of temperature, humidity, and 
atmospheric electricity. 

As a result of their studies of 367 pa- 
tients over a period of a year, the authors 
conclude that there is a positive relation- 
ship for 72 percent of the time between 
the curve of pain and that of barometric 
pressure. For 21 percent of the time the 
relationship was equally as definite, but as 
one line went up the other line went down 
and only 7 percent of the time was the 
relationship undemonstrable. For more 
than 90 percent of the time there was a 
definite relationship between the presence 
of storm and increase of pain. The ob- 
servations on humidity, temperature, and 
atmospheric electricity were inconclusive, 
but it is possible that all of these factors 
working together may have had some effect. 

Areeuical Poisoning 

TT has been known for many years that 
* people who work in industHes in which 
arsenic is involved have hair which is 


particularly glossy and a skin which is 
peculiarly pale. However, the definite 
relationship between the arsenic taken in 
and the effects on the skin and hair have 
been previously fully worked out. In 
1927, six members of a family and the 
hired man on a farm in Sonoma County, 
California, developed severe arsenical 
poisoning. An investigation by the State 
Board of Health revealed the fact that 
arsenic, lead, and phosphorus poison, used 
for the extermination of rats, had been 
kept in a cupboard and that the father of 
the family who prepared the breakfast 
had by mistake put arsenic in the hot 
cakes instead of baking powder. 

Drs. Theodore L. Althausen and Lewis 



View of the hands of a p^son with 
acute arsenical poisoning, showing 
areas of pigmentation and white 
bands across the nails. See de- 
scriptive text in these columns 

Gunther decided to investigate these cases 
with special reference to the excretion of 
arsenic through the hair Arsenic is found 
in the hair after taking a single or repeated 
doses of the substance, but it does not ap- 
pear there for many hours after it can be 
found in abundance in the internal organs. 
At the earliest, it has been demonstrated 
in the hair five days after the poisoning 
occurs. However, the hair content of 
arsenic per unit of weight exceeds that of all 
of the other tissues and the excretions of 
the body in chronic cases of poisoning with 
this material. Furthermore, the hair con- 
tains the arsenic much longer than any 
other structure of the body, in- 
cluding the liver and the bones, a fact 
which is accounted for by the continuous 
depositing of arsenic In the hair from all 
over the body. It is, of course, important 
to remember that the arsenic in the hair 
is not re-absorbed for excretion through 
other channels. The authors also notf^ 
following arsenical poisoning, the Appear- 
ance of white transverse bands on the 
finger and toe nails, which they account for 
by the deposit of arsenic In the nails. 


The Danger of Ethylene 
INURING the past few years newspapers 
^ have occasionally reported explosions 
of ethylene gas, so that many directors of 
hospitals and many people among the 
public have come to associate the use of 
this substance with special hazards. Un- 
fortunately the newspapers do not print 
records of the successful anesthesias with 
this substance and the point of view be- 
comes badly distorted. 

In order to discover the exact state of 
affairs. Dr. Moses Salzer sent a question- 
naire to 478 hospitals to find out whether 
or not they use ethylene and whether or 
not they have had explosions during its use. 
His records indicate that 426,000 ethylene 
anesthesias had been induced and that 
there were only 1 0 explosions — one in every 
42,000 cases. Some of these explosions 
were mere flashes, such as can occur with 
other anesthetics. There were three in- 
stances of minor injuries, four instances of 
destruction of equipment, and one death. 
Doctor Salzer is convinced, as a result of 
his survey, that from the point of view of 
explosion, ethylene is safer than ether. 

Sensitivity to Food 

"^OT infrequently people suffer from 
bleeding under the niin. The spots 
appear suddenly following brief attacks of 
abdominal pain, sometimes including also 
the development of blisters and bleeding 
from the gums. Recently physicians have 
come to associate the appearance of this 
combination of symptoms with specific 
sensitivities to various food substances, 
the symptoms representing reactions by 
the body to the ingestion of the food to 
which the person might be sensitive. 

Drs. H. L. Alexander and C, H. Eyer- 
mann of St. Louis have recently reported 
six cases of this type. In one, the removal 
of milk from the diet resulted in complete 
recovery. In another, egg, potato, and 
wheat were the substances involved. Re- 
moval of these substances resulted in re- 
covery and feeding of these substances 
invariably produced the symptoms. In a 
third case, that of a woman of 82, eggs, 
chicken, beans, fish, and lamb invariably 
induced abdominal pain and headache 
and the avoidance of the offending products 
brought relief from the symptoms. 

A boy 14 years of age was sensitive to 
red plums. A woman 50 years of age de- 
veloped abdominal pain, bleeding under 
the skin, and sneezing following the eating 
of wheat products. Another woman de- 
veloped al^ominal pab, blue spots under 
the Mn, and painful joints foUowbg the 
eating of poric, onions, or strawberries. 
She invariably remained well while aveld- 
ing these foods. Tests made with esRi}! 
docmi of the extract material rubbed 
the skb revealed the seneitivfties. 

Many of the 

tbep^ire nowbebutbres^htmtbTOni^^ 
thatb callefi by the phyglclaii 
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A cold place to keep eggs, 
a warm place to hatch them 
. . made with this grainless wood 

There are hundreds of industrial applications for the grainless wood hoard. Masonite 
Presdwood* The Presdwood booklet lists eighty of its uses and may suggest ways in 
which you, too, can use Presdwood to improve a product or lower manufacturing costs. 

A sample of Presdwood and a copy of the booklet will he sent, free, on request. 


A de luxe ice box, that is made 
in Detroit; an incubator, which 
comes from Racine; an out- 
door sign from Kalamazoo, ad- 
vertising baby chicks. These 
things and scores of others, 
ranging from tiny toys tc mon- 
ster motor truck bodies, are now made of this 
grainless wood, Masonite Presdwood, 

For panels, painted or 
unpainted 

The entire outer cabinet of the ice box is made 
of this grainless material because of its hard, 
smooth surface on which commercial finishes 
can be so readily applied. The incubators are 
made of Presdwood because it is weather resist- 
ing, strong, easily punched or cut with any wood- 
working tools and so naturally attractive that a 
paint finish is not required. 

Carload after carload of Masonite Presdwood 
goes to makers of signs of all kinds. The sign 
builder at Kalamazoo is just one of many. He 
cuts out giant ^‘chicks” as advertisements and 
sells them to breeders of fancy poultry who 


wish to advertise tlieir business 
along near-by roads. 

Presdwood is used for scores 
of other things. It makes 
smooth beds and rails for port- 
able billiard tables. It makes 
cooling trays for castings, 
starch trays for candy factories, bedroom screens, 
doll houses, toy animals for children to play with. 
It panels walls and ceilings of fine homes and 
the offices and corridors of the better type office 
buildings. Used to line concrete lorms it gives 
such a perfect, smooth surface that the need for 
band rubbing and grinding is eliminated. 

Send for this booklet 

Eighty uses for Presdwood, many of them at- 
tractively illustrated, are listed in the Presdwood 
booklet. It will certainly pay any industrial 
executive, builder or home owner to get a copy 
and learn more about the advantages of wood 
that is grainless. The booklet and a sample of 
Presdwood will be sent, free, on request. 

MASONITE CORPORATION 

Sale. Offices; Dept. 741, 111 1Pe4 (f -uhington Street 
Chicago, 



FOR ICKBOX 
CABINETS 



FOR STURDY 
INCUBATORS 


FOR SIONS AND CUTOMTS MOTOR TRUCK PANELINO 
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Chemistry in Industry 

Advances Made in Industrial and Experimental Chemistry 


llydro&enatlon Comes to Revolutionize 
Gasoline Production 

W HAT is probably the most significant 
recent development in the whole 
realm of industrial chemistry was recently 
announced by the Standard Oil Company 
of New Jersey— a revolutionary process 
for the production of gasoline from pe- 
troleum By ordinary distillation, a gallon 
or crude oil can be made to yield a certain 
amount of gasoline. This maximum yield 
would not produce nearly enough gasoline 
to take care of the present demand and the 
motoring public is indebted to Dr. W. M. 
Burton, who, some years ago, developed 
the “cracking” process, whereby the yield 
of motor fuel from crude was greatly in- 
creased by breaking down more of the 
higher hydrocarbons in petroleum to 
gasoline. Now, however, comes an en- 
tirely new process, whereby all of the crude 
oil is converted into gasoline by hydro- 
genation. Whereas “cracking” is a de- 
atructive process, hydrogenation is a con- 
stnictive reaction, actually building up 
gasoline from atoms of carbon and hydro- 
gen. 

This revolutionary development was 
first announced in the pages of Chemical 
and Metallurgical Engineering by S. D. 
Kirkpatrick, who explains that by this 
high-pressure, high-temperature, catalytic 
process, fuel crudes and the heavy residues 
of the ordinary refining process can be 
converted almost quantitatively into gaso- 
line or other more valuable petroleum 
products A semi-commercial plant has 
been in successful operation at Baton 
Rouge, Louisiana, for about a year, and 
construction is now going forward on the 
first of two large plants that will compare 
in output with an average oil refinery. 

By the introduction of hydrogen 
under pressures varying from 100 to 300 
atmospheres and in the presence of a 
catalyst, it is possible to build up or synthe- 
size the hydrocarbons desired and thus to 
convert approximately 100 percent of the 
original oil into gasoline or other products 
of more value Carbon formation is ac- 
tually eliminated and the production of 
fixed gases is reduced to a minimum. Thus 
the chemical engineer has again demon- 
strated that in large measure true conserva- 
tion of our oil resources lies in their 
scientific utilization. This process alone 
promises to make more valuable millions of 
barrels of low-grade fuel oil and residues. 



The research program of the Standard 
Oil Company (New Jersey) has been 
carried on by the Standard Oil Develop- 
ment Company, both in the company's 
engineering laboratories at Bayway, New 
Jersey, and at the Baton Rouge refinery of 
the affiliated company, the Standard Oil 
Company of Louisiana. 

Organic Substances Reduce 
Boiler Scale 

C ommercial tannin extracts, such as 
chestnut-oak, are efficient in removing 
dissolved oxygen from boiler waters and 
thereby controlling corrosion in many cases, 
according to A. H. Reynolds of the Dear- 
born Chemical Company who presented a 
paper on the subject before a recent meet- 
ing of the American Chemical Society. 
Boiler pressures up to 130 pounds do not 
destroy this oxygen-absorbing power. 

Operating results, according E. M. 
Partridge of Paige and Jones Chemical 
Company, also show that harmful scale 
formation may be prevented at low cost 
through the use of organic matter in con- 
junction with quantities of inorganic chemi- 
cals far below the amounts necessary to 
react chemically with the scale-forming 
constituents of the feed water. The or- 
ganic matter possibly acts in such a manner 
that the calcium sulfate and other solid 
materials formed during evaporation are 
kept in suspension rather than carried 
down as a sludge. The best results have 
been obtained by combining the lime-soda 
softener with the organic material treat- 
ment. 

Investigate “Spotting” of Electro- 
plated Metals 

\/fANY electroplated products, espe- 
dally those that are plated with brass 
or are given an “oxidized” finish, show a 
tendency toward the development of dark, 
unsightly spots on the surface. This de- 
fect, commonly known to the platers as 
“spotting out,” has at times proven very 
seHous in certain industries, such as the 
manufacture of builders' hardware. The 
American Electroplaters’ Society, com- 
posed of foremen electroplaters, collected 
from their members and from firms engaged 
in plating, funds for researches on elec- 
troplating at the United States Bureau of 
Standards, and selected “spotting out” as 
the first problem for study. 


ABIETIC ACID CRYSTALS 

These pictures, reminiscent of the 
view through a child’s kaleidoscope, 
are photomicrographs of abiotic 
acid crystals “grown” under dif- 
ferent conditions imposed by the 
chemist* The triangular crystals 
at the right w«re formed from an 
alcoholic sohxtioti, and the flower- 
like duster at the left was ^^grown” 
in rosin of h^gh acid number 


The investigation has shown that there 
are two entirely distinct types of spotting. 
The “crs^stal spots” appear as dark radiat- 
ing crystals upon metals that have a finish 
of copper sulfide (the so-called “oxidized” 
finish), and that are subsequently lacquered. 
The “stain spots” appear principally upon 
cast metals in the form of irregular areas of 
variable color. 

The crystal spots are caused by the ab- 
sorption of minute amounts of sulfur or 
sulfur compounds from the surroundings. 
Free sulfur (which may be used in certain 
plant operations), rubber bands, or wrap- 
ping paper or cartons containing small 
amounts of sulfur may cause this defect to 
develop. The only effective remedy is 
(1) the application of a lacquer which is 
nearly impervious to sulfur; (2) the applica- 
tion of a very thin film of grease to the lac- 
quered surface, and (8) the use of waxed 
paper for wrapping the articles. 

The stain spots result from the presence 
of minute pores in the metal, and the ab- 
sorption in these pores of chemicals, either 
acid or alkaline, during the operations of 
cleaning and plating. When such articles 
are subsequently exposed to an atmosphere 
with high humidity, moisture is absorbed 
by the materials in the pores, which then 
exude and stain the surrounding metal. 

Some improvement can be made by using 
less porous castings and by allowing the 
chemicals to “spot out” from the pores be- 
fore the final finishing. The most effective 
remedy is the application of such lacquers 
as have been found to retard or prevent the 
spotting. 

Investigate New Sources of Potash 

■\^ITH the passage by Congress of the 
▼ ▼ Winter bill during the past session, 
the way is open for a further extension of 
investigations into the potash resources of 
the country, according to the United 
States Bureau of Mines, Department of 
Commerce. Previous governmental in- 
vestigations had been limited to the ex- 
ploration for potash deposits in Texas 
and New Mexico, which geological data 
indicated as being present but which had 
not been proven. By the provisions of the 
Winter bill, investigations are authorized 
to cover other potash minerals, such as the 
leucites and alunites, greensands, and other 
potash ores. 

In order to carry out research on the 
extraction of potash from leudte, alunite, 
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G O . * • * fast or slow .... youtK yearns 
to l>um up distance .... l>ut wKat is distance 
to Timken«equipped cars? 

Noise is stilled^ gears and sKafts run true and 
miles leave only speedometer totals to mark 
tkeir passing. 

Abiding car youtK is founded upon tKis ex« 
elusive combination: Timken tapered con> 
struction, Timken POSITIVELY ALIGNED 
ROLLS and Timken>made steeL 

Would you Kave Cars TKat Stay Young? 
Make sure of ''Timken Bearing Equipped" in 
differentials/ pinions/ transmissions/ wKeels/ 
steering pivots and fans. 


THE TIMKEN ROLLER BEARING CO. 
CANTON/ OHIO 
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and other potash-bearing minerals, the 
Nonmetallic Minerals Experiment Sta- 
tion, of the United States Bureau of Mines 
in co-operation with Rutgers University at 
New Brunswick, New Jersey, is enlarging 
its facilities to include work on leucite and 
alunite in addition to the work now in 
progress on New Jersey greensands, and 
saline minerals from Texas and New 
Mexico. Equipment is being installed to 
conduct unit chemical engineering opera- 
tions such as crushing, roasting, clacining, 
digesting, leaching, precipitating, clarify- 
ing, filtering, evaporating, et cetera. The 
scale of operations is the next stage beyond 
that of the chemical research laboratory. It 
is designed to be the smallest scale in which 
the processes can be carried out with the 
same materials and with the same type of 
equipment as would be used in the large- 
scale plant. 


Chemistry Contributes to 
Improved Explosives 

W E seldom stop to consider the many 
uses of explosives in producing the 
materials and conveniences of modern 
civilization In mines and quarries, vast 
quantities of industrial explosives are used 
to blast ore and rock from its native source, 
while modern road and building construc- 
tion is largely dependent upon the effect- 
iveness of dynamite. Even the up-to-date 
farmer uses explosive to remove stumps 
and dig ditches. Because of the varied 
applications of the product and because 
the manufacture of explosives is so thor- 
oughly dependent upon chemical science, 
the chemist finds a fertile field for his 
genius in research work in the explosive 
industry 

Ammunition for the Army and Navy 
and for sportsmen also constitutes a steady 
market for explosives. Since the World 
War, many improvements have been made 
in the quality of smokeless powder. 

One of the important developments in 
dynamite manufacture is the production 
of low-freezing explosives which has greatly 
increased the safety factor in the mining 
industry, according to Dr. Charles E. 
Munroe, chief explosives chemist, United 
States Bureau of Mines, Department of 
Commerce. Frozen dynamite is a most 
objectionable and dangerous substance, 
for the frozen sticks or cartridges tend 
to become rigid, Dr. Munroe points out. 
For loading into boreholes it is desired that 
the dynamite sticks shall be plastic so 
that they may be readily pressed into 


place. There is also the likelihood that 
ri^d sticks may be ignited or exploded by 
friction against the walls if forced into a 
borehole. 

Frozen dynamite is difficult to detonate. 
Hence a grade of detonator which is quite 
capable of firing the unfrozen dynamite, 
and may be depended on to fire it, may not 
fire frozen dynamite at ail, so that a mis- 
fire, with all its attendant evils, may result, 
or it may cause a partial explosion, or 
burning, giving off large quantities of 
poisonous fumes into a mine. Naturally 
such shots are not only a total loss, but, 
more than that, they are a source of addi- 
tional expense and of danger. Conse- 
quently, users of dynamites have been 
strenuously warned against using frozen 
dynamite and advised to store their dyna- 
mite in such a manner as to prevent its 
becoming frozen, or if it became frozen, 
to thaw it before use 

As has repeatedly been found true in the 
development of many inventions, all this 
time simple means for the prevention of 
dynamite freezing were right at hand. 
The principle was well understood and 
widely applied, even in domestic operations. 
And when the method was worked out and 
successfully applied to dynamites it was 
so obvious as to excite wonder that it had 
not been applied years before. The princi- 
ple is made use of in freezing ice cream 
mixtures where a lower temperature than 



Oo\tr«e«y H«r«uUa Powdvr Co. 


Man-made lightning Is directed on 
smokeless powder to determine Its 
sensitivity to static electricity 


smmikmrtim 

the freezing point of lygter Is sioiught and 
is obtained by putting common iea salt on 
the ice used. 

It is common knowledge that when sea 
salt is dissolved in water the temperature 
of the liquid falls below the freezing point 
of water and that a lower temperature is 
required to freeze this salt water than is 
required to freeze fresh water. A great 
variety of other inorganic salts, such as 
potassium carbonate, calcium chloride, 
ammonium chloride and others have been 
similarly observed to cause a fall in tem- 
perature as they dissolve in water, each to 
its own point, some of them producing 
very low temperatures, and in each case 
the freezing point of the solution thus 
formed was proportionately low. Further 
observations demonstrated the fact that 
this behavior was not confined to water 
'‘but extended to many liquids, and that it 
was not confined to inorganic salts but that 
it extended to many organic compounds. 

That this is a principle of very wide ap- 
plication became apparent but its use for 
the reduction of the freezing points of 
explosives came about rather by chance 
observation than through the systematic 
application of the principle. 

By the beginning of the present 
century the explosives industry had at- 
tained large proportions. It was looked 
upon as a very profitable industry and 
many inventors were inspired to discover 
new explosive substances or to prepare 
new explosives combinations that they 
might share in this prosperity. About 
1902 much interest began to be taken in 
the use of the trinitrotoluenes as military 
explosives. In the nitrating of toluene a 
considerable amount of tarry liquid residue 
was produced which the manufacturers 
were ready to dispose of at almost any 
price, and as it was cheap, apparently 
abundant, and possessed some moderate 
explosive qualities, the thought occurred 
of incorporating some of it into dynamite 
dopes. The resultant dynamite developed 
good qualities and in its use it was ob- 
served that it did not freeze under the con- 
ditions when other dynamites in use froze. 
It was not long after this that low freezing 
dynamites, designated as L.F., and con- 
taining ‘'liquid nitrotoiuenes” as a com- 
ponent, appeared In the market. 

With the outbreak of the Great War, the 
nitration of toluene became so perfected 
that the “liquid nitrotoluenes“ were no 
longer available for use in dynamites. 
Moreover a growing shortage of glycerin 
(Phim turn to page 260) 
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Let the people 
in the rear seats 

HEAR 


E quip a convention hall or large dining 
room with the Western Electric Public 
Address System, and you enable the entire gath- 
ering to hear the speakers with equal ease. 

Ihis product of the telephone amplifies sound 
and distributes h: to all sections of a aowd, indoor 
or outdoor, and to any number of rooms desired. 

More and more hotels are turning to the 
Public Address System as a means for making 
their meeting rooms more popular. It is more- 
over a medium of economy because it permits 


a single orchestra to play at the same time in 
restaurant, grill, lobby, and everywhere else that 
loud speakers have been installed. 

The apparatus which thus * 'widens the hear- 
ing drde** is made with all the skill and care 
which have so long characterized the manufac- 
ture of telephones and communications appara- 
tus by Western Electric. It is clear toned, faithful 
in reproduaion, dependable, modern. It has a ^ 
wide variety of uses and is made in sizes to fit 
every need. 



Uialing by musk — a sur* 
of the Public Address 
System in hospitals* 


Western Electric 

PUBLIC ADDRESS SYSTEMS 

meTfttHUTttD BY ORAYBAB BtBCTRlp COMPANY9 0mCB8 IH 72 PRINCIPAL CtTlBS 



One of many interesting 
mes of Publk Address tn 
the sebooifoom* 
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Current Bulletin Briefs 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Qet Them 


Aviation 

Official Aviation Guide is a new monthly 
bulletin presenting official up-to-date data 
regarding the nation's airways. It is a 
clearing house for information concerning 
the passenger and transport lines, and con- 
tains detailed time tables, schedules, 
routes, fares, and incidental information 
John H Fletcher, Publisher, 105 West 
Adams Street, Chicago. — 50 cents. 


Flying Pioneers at Hammondspobt, 
New York, is an attractive illustrated 
booklet designed to show the part played 
by Hammondsport and the Finger Lakes 
region in developing aviation from a hobby 
to its present state of importance The 
pioneer work of Glenn H Curtiss, and vari- 
ous groups of his associates, is graphically 
presented The epoch-making contribu- 
tions of Samuel Pierpont Langley are 
described, leading up to some of the more 
recent achievements in international avia- 
tion. Better Hammondsport Club, Ham-- 
mondspori, New York. — Gratis. 


Building Construction 

Transformation — From an Old 
House to a New Home is a well-illus- 
trated '‘before and after' ^ explanation of 
adaptable methods of restoring and en- 
hancing dilapidated old houses at small 
cost. National Lumber Manufacturers 
Association, 702 Transportation Building, 
Washington, D. C. — Gratis. 


Facts About the Structural Steel 
Industry gives some interesting historical 
facts about the fabricating industry, traces 
the historical development of steel and 
iron, lists a dozen advantages of structual 
steel, and provides informative compari- 
sons of the world's great buildings and 
bridges American Institute of Steel Con- 
struction, Inc., 200 Madison Avenue, New 
York. — Gratis. 


Building in the Electrical Age is a 
handsomely illustrated booklet showing the 
types of electrical equipment used in build- 
ings of various kinds. Skyscrapers, all 
kinds of office buildings, hotels, theaters, 
public buildings, apartments, stores, hos- 
pitals, schools, churches, newspaper plants, 
and homes are represented. Westinghouse 
Electric ami Manufacturing Company, 195 
Broadway, New York City. — Gratis. 


^ Electricity 

The WBsrmouousE Lighting Institute 
tells the story of the Institute recently 
established “to the end that Industry and 
Commerce may be benefited by the ad- 
vantages that accrue from the adequate 
and proper use of lighting in their respec- 
tive fields, and people in all walks of life 
may be afforded greater comfort, health. 


and happiness through a wider dissemina- 
tion of knowledge respecting the possi- 
bilities and correct application of illum- 
ination to their needs.'' Westinghouse 
Lighting Institute, Grand Central Palace, 
New York CUy. — Gratis. 


Home Made Static and How to Avoid It, 
is devoted to the cause and cure of “man- 
made static," which causes much unneces- 
sary interference with radio reception. 
Everyone who operates a radio set will 
find the booklet both interesting and help- 
ful Radio Manufacturers Association, Inc., 
11 West ^2nd Street, New York City. — 25 
cents. 


X Rays in Industry is a booklet which 
shows the value of X rays for determining 
the internal structure of such objects as 



Radiographic examination of small 
die castings, revealing shrinkage 
flaws, hard spots, and gas In- 
clusions, detected with the X rays 

castings, bearings, radio tubes, telephone 
poles, and an endless variety of manufac- 
tured products. The fundamentals of 
radiography are explained briefly and non- 
technically. Eastman Kodak Company, 
Rochester, New York. — Gratis, 


Safety 

First Aid Materials, Catalc^ No. PA-1, 
will assist all who are interested in safety 
appliances and flrst-aid equipment, es- 
pecially in mines, factories, and other 
industrial establishments. Mine Safety 
Appliances Company, Pittsburgh, Pa.— 
Gratis. 

Safety in the Air, by Harry F. Guggen- 
heim, is a brief paper scanning the aviation 
industry from the standpoint of lalcty. 


Similar papers are Safety on the 
High Seas, by Joseidi E. Shoedy, sM 
Safety and the Worker, by Janies J. 
Davis. The series was presented i>y 
radio through the coast-to-coast chain 
of stations associated with the National 
Broadcasting Company. National SaMy 
Council, 108 East Ohio Street, Chicago , — 
Gratis. 


Lead, Health Practises Pamphlet No. 
8, is a valuable compilation of practical 
information regarding lead poisoning in 
industry. The importance of adequate un- 
derstanding of the problems of lead exposure 
is shown by the medical records. Lead is 
now used in 150 trades and is constantly 
finding new applications. Many employers 
and workmen have failed to appreciate the 
insidious character of lead poisoning. 
National Safety Council, 108 East Ohio 
Street, Chicago — Gratis. 


'The Sky's the Limit is a well-written 
argument against the smoke nuisance, 
showing that an effective means of clearing 
the atmosphere is by burning gas, coke, 
and other “smokeless" fuel. American Goa 
Association, ^20 Lexington Avenue, New 
York CUy, — Gratis. 


Miscellatieoiis 

Agriculture Yearbook for 1928 in- 
cludes short articles regarding recent 
developments in agricultural science and 
practise, and non-techukld deecriptiona of 
all aspects of farming front soil preparation 
to marketing. The book ako contains the 
annual report of the Secretary of Agricul- 
ture, and the customary compilation of 
agricultural statistics. Chi^ maps, 
special indexes, and cross rdwronces add 
to the book’s value. United Statee Govern^ 
meni Printing Office, Washington, D, C , — 
$1.60. 


Second Bulletin of the International 
Committee for Bird Preservation, re- 
ports the progress made to date in exi^d- 
ing and co-ordinating the activities for 
conserving the wild bird-life of the earth. 
The bulletin is a chronicle of the recent 
Geneva Conference, attended by represen- 
tatives of the various national sodeHee 
devoted to the preservation of birds. T. 
Gilbert Pearson, Chairman, National Ass<h 
cialion of Audubon Societiee, 187i. Brood* 
way, New York CUy,— Gratis, 


Recent Economic Changes in the 
Unii^ Stater, is the title of the report of 
the Rodent’s Conference on Unemploy- 
ment, which recently completed a na^n^ 
wide survey to appraise the changes 
have taken place in economic condttlOni 
in the United States dnee the World Wer* 
An appendix: contains an outline o( the 
report. VnUsd Stales GasfgtimiiU Pr^hg 
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A Most Important Announcement 

TO THOSE INTERESTED IN 

PATENTS 

WALKER 

on the 

LAW OF PATENTS 

6th EDITION in 2 VOLUMES 

ENTIRELY REVISED AND ENLARGED 

hy 

JOHN L* LOTSCH 

Member of the New York Bar 

I » 

In this edition Mr. Lotsch has not only thoroughly revised the text of the 
original work of Mr. Walker, but he has added, as a second volume, a complete 
digest of all patent cases decided by the United States Supreme Court, and by 
nine Circuit Courts of Appeals of the United States, as well as many prac* 
tical pleading forms of great value. 

i 

'"•H'EesaiH’-** 

BAKER VOORHIS & CO. 

119 FULTON STREET NEW YORK, N. Y. 
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The Amateur Astronomer 


13 BLOW we quote a fragment or two from 
^ a recent letter from Reverend W. F. A. 
Ellison, author of the original book ‘The 
Amateur's Telescope," most of which is 
now embodied in "Amateur Telescope 
Making " Last autumn the Telescope 
Editor spent a most interesting day with 
Ellison at the Armagh Observatory in 
Northern Ireland. A photograph of this 
delightful old place with its surrounding 
parks of yew trees and shrubs is repro- 
duced in these columns. The Observatory 
was built about 1790 and is now used as 
a residence. It also houses a number of 
old telescopes and transits which are now 
curiosities. Carefully put away in a box 
was a neat brass reflector, about a 6- 
inch, used by King George III, who was 
an amateur astronomer. The two modern 
observatory domes do not show in the 
picture. One houses a 10-inch, the other 
an 18-inch, reflector; both of which are 
used by Ellison. He also maintains a 
government meteorological station. 

One corner of Ellison's workshop build- 
ing, a thick-walled stone structure, is 
visible at the extreme right. As one might 
safely anticipate, this work room in which 
the superlative Ellison mirrors are made by 
hand, was utterly simple —no complicated 
apparatus, no "patent dingbats," no pre- 
tension. The testing stand was as plain 
as one which might be built to test a single 
mirror. Of course, an expert's main stock 
of "apparatus" is under his skull. Reverend 
Ellison stated that be has now completed 
140 mirrors, instead of the 70 mentioned 
in A. T. M. (page 73). 

To visualiae this mentor of the amateurs 
the reader may think of a tall, large-framed^ 

11 to 1. This is quite long, but it gives a 
flne flat field, and when seeing is good it is 
hard to beat. The glass shows no flexure 
but I would not advise anyone to attempt 
a larger mirror with such thin glass. Any- 
one who wishes to try a 16-inch will surely 
have to be careful, as it is altogether more 
of a job than a 10-inch. 

"I can see with the telescope white ob- 
jects, looking like foam, on the sun; also 
good markings on Mars; Jupiter's fine 
markings from pole to pole; and Saturn's 
rings and divisions. 

"The tube is 16 feet in len^h and 19 
Inches in diameter. The mounting is made 
of pipe; the polar axis is 4-inch pipe 

turned in a lathe to fit a brass box. The Armagh Obaervatory in Northarn Irelimtf 



G . W. NORVELL, a telegraph operator 
at Covesville, Virginia, has made a 
16-inch telescope with a solid tube that 
looks like one of the large-caliber guns on a 
super-dread naught In addition, he has 

made two 10-inch mirrors and the mount- 
ing for a 6 ’ i inch refractor. The two 


pieces of armament show in the accompany- 
ing photograph The observatory for the 
refractor has a sliding gantry roof, an easy 
type to construct. 

"I am sending you," Mr. Norvell writes, 
"a snap shot of my 16-inch reflector. The 
mirror was made of inch and one half glass. 
I took my time and did not let the surface 
get scratched, nor did I have difficulty 
with sticking. I did have quite a time 
landing a good correction on the glass but 
I had previously made two 10-inch mirrors 
and this helped wonderfully. 

"I ground the mirror to a focal ratio of 


whole outfit is set in concrete. It took 216 
pounds of old babbit metal to provide a 
heavy enough counterweight. 

"You will notice I have a sliding roof 
over my refractor, running on balls. 

"I do not know what I shall try next, 
but am thinking of attempting a spec- 
trohelioscope." 

l^RANK L WATTS, Box 
* 637, Silvia, Illinois, has 
made a Cassegrainian tele- 
scope. Mr Watts writes as 
follows: 

"Enclosed is a photo of 
my 6-inch Cassegrainian tele- 
scope This is my first attempt 
at making one of this type The 
small convex mirror gave me 
some little trouble in correct- 
ing but I succeeded in the end, 
so that the best of definition is 
had. 

"I get nearly as good results 
with this as with my 9-inch 
Newtonian reflector, and fully 
as good as with my 6-inch refractor. 
Owing to the long focal length the image 
is better near the edge of the field than 
in either of these other telescopes. 

"In correcting for figure I did all the 
testing with a 10-inch flat, and find this 
gives far better results than by the or- 
dinary method. 

"I have interested several parties in this 
work and expect to build a 16-inch. I have 
a well equipped shop and will be pleased to 
help anyone wishing to build a telescope. 

"I wish to thank you very much for aid- 
ing me, through your literature." 



Mr. Norvell and his telescopes 



strikhig In^vidugl of about 50, with 
swarthy black board, droMod in the doth 
of the clergyman, with the leggings, the 
low broad hat and other habiliments of the 
proteatant "Church of Ireland/' He, it 
turned out, is also an expert organist, and 
bis performance on the great electric organ 
of the Armagh Cathedral was equal in 
quality with his performances on optical 
surfaces. 

Rev. Ellison writes: "I am afraid your 
people over there have gone ahead of my 
reach altogether If I started the move- 
ment, I was like the small boy that rolled 
a stone down the mountain and started an 
avalanche. So, far from landing a lovely 
job like your Mr Porter I am sometime*: 
afraid ^The Amateur’s Telescope’ has 
knocked the bottom out of my market Still , 
I am glad to think I have helped so many 
folks. Tell Mr Porter, as well as the rest of 
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Mr. Watts’ telescope 


the brotherhood of ’C P R ’ (that is, not 
Canadian Pacific Railway, but ‘Car- 
borundum, Pitch and Rouge’) that I wish 
‘more power to their elbows,’ and I hope 
they will not forget the fellow who set the 
ball rolling. 

"The real difficulty about 16- and 21-inch 
jobs is in the mounting and using I know 
from my experience with an 18 Inch that 
observing with a 21 inch is no picnic " 
(Later we shall explain this. — Ed.) 

TD BCENTLY several have asked why we 
did not pay more attention to observa- 
tions and things actually done with the 
telescopes already in use by amateurs 
One reason is that we lack the space to 
publish them in the magazine. We shall, 
then, confine ourselves in this department 
more to the mechanical end of the work 
and we suggeet that desciiptive observa- 
tions be submitted to out esteemed con- 
tempon^ry, jpapular A^tronomv CNorthfield, 
Minueseta)^ That journal has recently 
started a i^clal department for amateur 
obsienRe^ fcj)erts ei such observe^ 

w much M powl- 

^ which 
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Is One Year of Yonr Life 

Worth 

$ 2 . 50 ? 








Bruce Gould, in the "Hew Tor)^ 
Evening World, says, “It is worth 
one year of the hie of all but per' 
haps a thousand people in this 
country. By that we mean that 
the rest of us could well afford to 
die a year earlier in exchange for 
the privilege of sharing the mind of 
Haldane only in so far as it is 
revealed in this book. Whatever 
we would do with that year will 
not be as important as reading—” 


J. B. S. Haldane^s 


POSSIBLE WORLDS 

Dr George A Dorsey “/ound it unbeltevabJy fascinating'" 

' In this book England’s distinguished young scientist has given us forty short studies 
on as many interesting subjects, including for example, Darwinism Today ,Vitaniines, 
Man as a Sea Beast, Water Poisoning and Salt Poisoning, Blood Transfusion The 
Future of Biology, Some Fncmies of Science, and so on, covering questions of real im- 
portance to the layman There is not a dull page m the book, as might he expected since ^ 
It comes from the pen of this brilliant writer on modern scientific problems It h^**^ 
been truly remarked of Haldane that he is one of those rare people who combine scien- 
tific accuracy with a highly stimulating literary style ” — Maynard fhsfley 

And do you own the 

Four Keys to Science 

1 THE NATURE Oh MAN 

Ji • By George A. Dorsey, Ph.D. 

Man and hia reactions in society by the author of ‘ Why We Behave Like Human Bcmga " 

2 THE LAST JUIX 5 EMENT 
• By Jf, B. S. Haldane 

Mr Haldane loolu ahead some forty million years and describes the possible end of our planet. 

3 THE SThEAM OF LIFE 
• By Julian Huxley 

The modem treads of biology brilliantly and simply explained. 

4 WHAT IS THE ATOM 

• By E. N. deE. Andrade, D.Sc., Ph.D 

fLOO a KEY^f6.50 for FOUR KEYS and a YEAR OF LIFE 


HARPER BROTHERS b a 9 

49 East 33rd Stttet, New York City 


CSentleioen* Please send me 

□ The Nature of Man 
O What Is the Atom 


□ Possible Worlds 

□ The Last Judgement 
Q The Stream of Life 




Encloted Find 


Send C O. D 
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Make Machines Self~Mam$m^ 

— 'NcS0i-/222r 

Re-set Ratchet Counters 




The ahovi U$m R*- 
sft Ratchn Counter 
ts seen recordtnu the 
output of a Knet 
Header. It counts 
number of nvets 
made Frice, $12.50 
Uist). 


Let capacity output be assured 
—automatic — of the machinery 
so far as possible. Let the 
operator see what the pace should 
be, and hold his machine to its 
high mark continuously. The 
Counter gets this smtained work. 


Small Promt likf the 
one at right tmki the 
small Reset Ratchet 
Counter about. 
Counts one for 
each stroke of 
press. Price, $6,00 
UiSt). 


The machine that records its 
produaion manages itself. Gets 
the attention it needs; gives the 
output you need. If the work 
slows down, the fact goes down 
on the Counter. It tells the oper- 
ator to get busy. Ask for Catalogue. 


Counters for your office machines, ioo. Let us send Itterature. 


‘\SAk-/2227i 


tNCOrSPOUATtO 

HAtoTfono. Conn. 


PATENT FOR SALE 

BRAZING or SOLDERING TOOL -Patent 
No. 1,588,761 WILL SELL OUTRIGHT, 
ON ASSIGNMENT, OR ROYALTY HASIS 
Address LIGOT, Box 102, SCIENTIFIC' 
AMERICAN, New York 
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PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 

MUNN & CO. 

PATENT ATTORNEYS 

Associated since 1846 with the Scientific American 


SCIENTIFIC AMERICAN BLDG. 
24^26 West 40th St,. N. Y. C 

TOWER BUILDING 
Chicato, III. 


SCIENTIFIC AMERICAN BLDG. 
Washington, D. C. 

HOBART BUILDING 
San Francisco, Cal 


VAN NUYS BUILDING 
Los Angeles, Cal. 


Books and Information on Patents and Trade-Marks by Request. 
Associates in All Foreign Countries. 


Chemistry in Industry 

(Continued from pace 254) 

«- 

necessitated the use of substitutes. In 
this event sugars, such as cane sugar and 
glucose, were dissolved in the glycerin and 
nitrated with it and the sucrose and glu- 
cose nitrates thus produced, were found 
to depress the freezing point of the ^'nitro« 
glycerin.'* Later polymerized glycerins, in 
which the residue of two or more mole- 
cules of glycerin had coalesced to form 
larger molecules, were dissolved in the 



L ourUmy ll.rruUM Powdor Co 


Not Chinese coins, but grains of 
smokeless powder, extensively used 
in building and construction work 

glycerin and nitrated with it, the nitrated 
polyglycerins serving admirably to de- 
press the freezing point of the nitroglycerin. 

The latest depressant used is ethylene 
glycol dinitrate. Its introduction was de- 
termined to an extent by economic reasons, 
but it serves well the purpose and possesses 
additional characteristics of value. The 
ethylene glycol, which is mixed with the 
glycerin before nitration, is synthesized 
from natural gas and there is every reason 
to believe that the available supply will 
prove abundant for many years. 


New Protective Goatltift Has 
Rubber Base 

A NEW protective coating marketed 
under the name of “Rubalt" has been 
placed on the market by Alfred Hague and 
Company of New York. This material is 
composed of rubber, bitumen, and benzol 
and is said to be highly resistant to mineral 
acids, alkalies, chlorine, ammonia, brine, 
and other chemical media. The coating 
is ordinarily black, although one grade 
is made in a number of colors. The colored 
grade is not in general as successful with 
powerful corrosive agents as the various 
grades of black material. 


Smoke Encourages Pneumonia 

^H£ pneumonia ratio in congested ur- 
^ ban centers is in direct proportion to 
the smoke density, B&ys Professor B. W. 
Parr of the University ot Illinois and Presi- 
dent of the American Chemical Sodety, 
who is making a careful study of the use 
and conservation of fuels in the United 
States. He states that: 

'*The more smoke, the mdre pneumotlla; 
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th« iM dmoke» the Im pneumonia, The 
accentuation of the amoke evil in large 
industrial centers has set in motion various 
-inveatlgationa looking to abatement. Sooner 
or later these studies lead back for a solu- 
tion to the carbonization of coal and the 
use of smokeless fuel in some form. When 
gas reaches the stage of volume produc- 
tion, it will be the most powerful influence 
in ridding our cities of the smoke mask 
which now ruins our health and damages 
our property." 


Fluorine Gommerclally Produced 

T^EMBERS of the American Electro- 
chemical Society, attending a recent 
convention, were the flrst to hear of the 
startling research carried out at Cornell 
University by Professors Wilder D. Ban- 
croft and Newton C. Jones on the produc- 
tion of the rare gas, fluorine, in commercial 
quantities of a thousand cubic feet at a 
time. Although fluorine has been made in 
very minute quantities in a few laboratories 
in years past, and has at those times ex- 
cit<^ the interest of the investigators, it 
has never been possible in the past to 
collect sufflcient quantities of this interest- 
ing, yet very elusive, gas to allow the 
scientists to investigate thoroughly its 
characteristic properties. 

Fluorine is not an uncommon element, 
and occurs in large quantities in various 
parts of the earth’s crust, combined chiefly 
with calcium, as fluorspar. But to free 
the fluorine from its combination with 
other elements has been an extremely 
difficult feat, and it was not until about 
three years ago that Professor F. C. Mathers 
of the University of Indiana pointed out the 
way that has lead to the remarkable de- 
velopment and results of today. Due to the 
very specific nature of fluorine, it being the 
most active of all the elements, an entirely 
new chapter of chemistry has been opened 
For example, the reaction of fluorine gas 
with benzene proceeds explosively, a result 
which is most surprising on the basis of the 
little information regarding the properties 
of the gas heretofore available. 


Caustic Soda Made by Use of Fluorine 

OAUSTIC soda, one of the most irapor- 
^ tant commercial chemicals, is ordi- 
narily made by an electrolytic process 
which is well established and efficient 
German chemists, however, apparently re- 
fuse to believe that there is any chemical 
process which cannot be improved upon 
and have worked out a novel method for 
caustic soda manufacture which they be- 
lieve to have commercial possibilities. 

Briefly, the process involves the produc- 
tion of caustic soda from salt and calcium 
carbonate by the use of fluorine compounds, 
which are constantly regenerated. The 
steps are: (1) To an acid solution of sodium 
chloride, containing precipitated CaFa 
from a third manufacturing step, is added 
gaseous SiF 4 from the second step. The 
product is a Arm sodium fluosilicate which 
is Altered out. (2) The fluosilicate is 
broken down at 7Q0 degrees, Centigrade, 
to NaF and SfF 4 ^ wtiich is utilized in step 
one, (A) NaF is converted to caustic soda 
by addition of milk of lime, a further 
piquet being the CaF^ used in step one. 

irtui basic idea of the process dates to 

lAAA, but arith its numerous present im^ 

iPMiemeati the i^omoteis q( the process 
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The telephone grows with 
the country 

Advertisement of the 

American Telephone and Telegraph Company 


Tue Bell System must 
march a pace ahead of 
the new civilization on 
this continent, a civiliza- 
tion of better opportunity for the 
average man. The telephone con- 
tributes to the prosperity of the 
people and adds to the comfort 
and convenience of living. 

It is used by the many. The 
time and money it saves are as 
important to the small business 
as to the large. The humblest 
home depends on it for aid in 
emergency, to run errands, main- 
tain hiendships. It is the aim of 
the Bell System to keep telephone 
service so good and so cheap that 
It will be used universally to make 
life richer and better. 1 1 seeks to 


lead the way in social and 
business growth. It is rais- 
ing buildings this year in 
more than two hundred 
cities, adding vast mileage to the 
expanding network of cable, and 
installing new telephones by the 
hundreds of thousands. 

It is spending more than 550 
million dollars this year — one 
and one-half times the cost of 
the Panama Canal — for new 
plant and service improvements. 
This program is part of the tele- 
phone ideal that anyone, any- 
where, shall be able to talk 
quickly and at reasonable cost 
with anyone, anywhere else. There 
IS no standing still in the Bell 
System. 
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For safety 
in Exercise 

H^ear a PAL 



Even in setting-up exercises there is 
danger to the aelicate cords and 
membranes nature left so vulnerable. 
A quick movement — a little awk- 
wardness — and suddenly , • . Pain 
• • • Disablement. 


PAL is far superior to the ordinary all- 
clastic supporter. It is porous . , . knit of 
soft-covered elastic threads. A more 
ficient supporter • • • snug where it should 
be . , , comfortable all over. PAL doesn't 
get perspiration-stiff . . . doesn't chafe. 
At all drug stores . . . one dollar. {Price 
slightly higher in Canada,} 

Baxier 4 Bfaok 

A Dtvtsion td tht Kendall Ca* 

CHICAGO . . . NBWYORK . . .TORONTO 

Also makers of the famous O-P-C 

For 40 years the leading suspensory for 
daily wear 


TEN MILE EYES! 


10 POWER 

»2 1 

•‘Cheap at $50” 

•— Soiy* Nm»y Man 
Buy DIrect-MVK HALF 

TEN MILE EYESI Think 
of the thltigt you can seel 
Ten mile radius-— a 20 mllp 
circle — nearly 400 sqtiore 
miles. And you can _csslly 





have them. If you can see one mlie, thwK* superpowei 
I iOxJinim nureo-prism binoculars will 
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your vlnion 10 TIMES. ENJOY YOURSELF 10 
times morel Multiply pleasures of hobby aiui 
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lifetime of se rvice. Case and sUapa free. 
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The Amateur Astronomer 

{Continued from page U9) 
bear directly on mirror making — apeciftcally 
on mirror figuring — is the matter of re- 
solving power of a telescope, as determined 
by itd^ability to separate close double stars. 
A. R. Dunlop of New Westminster, 
British Columbia, suggests that all the 
amateurs send in brief statements of the 
closest double stars their telescopes will 
separate— a good idea, especially in view 
of the fact that one telescope maker, a 
noted professional, once stated to us that 
he had seen no amateur mirrors with really 
good figures. We believe he has not seen a 
representative lot. How can we convince 
him there are better ones? 

Send in your best examples of double 


star dividing. For the theoiy of resolving 
power see Bell, *The Telescope.*' 

TN the July number we broached the 
^ question of popularizing seismology, 
and asked interested readers to write to 
US. The response was not exactly overw 
whelming, but we did not expect seismo- 
logy to make the same killing amateur 
telescope making did when we broached 
that subject in November, 1926. A well- 
known scientist has now sent us, for later 
publication, the description of a small 
seismograph of a special type which, to 
judge from the photographs and drawing, 
should give the constructor just enough 
worry to make him feel the job was worth 
while doing. — A.GJ,, TeL Ed, 


The Heavens in September 

By PROF. HENRY NORRIS RUSSELL, Ph.D. 



The hours given are in Standard Time. When local summer time is in effect, they 
must be made one hour later: 12 o’clock on September 6, etc. 


NIGHT SKY: SEPTEMBER AND OCTOBER 


\^ERCURY is an evening star but is not 
A placed for northern observeni, since 
he is south of the sun and therefore sets 
relatively early. At his greatest elongation 
on the 12th he sets at 7 p.m. and should be 
just visible in the twilight. Venus is a 
morning star in Cancer and Leo, rising be- 
tween 2:30 and 8:30 A.M. Mars is an eve- 
ning star low in the west and sets between 
7 and 8 P.M. Jupiter is in quadrature east 
of the sun on the 8th and^ l^ing far north, 
rises at 10:30 P.M. After midnight he is 
conspicuous. Saturn is in quadrature east 
of the sun on the 17th and becomes an 
evening star. Being far south he sets at 


10:30 P.M. Uranus is approaching opposi- 
tion and is observable with the telescope 
after 10 p.m. Neptune is just past con- 
junction with the sun and is observable only 
at the end of the month. 

The moon is new at 7 A.M. on the 8rd; 
in her first quarter at 6 p.m. on the 10th; 
full at the same hour on the 18th; and in 
her last quarter at 9 p.m. on the 25th!, She 
is nearest the earth on the 27th, and far- 
thest away on the 12th. She is near Neptune 
in the sky on the 2nd, Mercury and Mars oh 
the 5th, Saturn on tho 11th, Uranus on tho 
19th, JdpHoif pu the 24tb^ wadi bfeptun# 
and Venus together on the 89tb; t . 
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durinjc which they work, is under 65 horse- 
power, the corresponding figure for Europe 
being about 400 horsepower Any effect of 
broadcasting on weather would therefore 
be due to “sub-homeopathic doses" of less 
than one in a thousand million Applying 
the same kind of arithmetic to the suburban 
home, one finds that to produce a year’s 
ram for the tennis court by means of an 
electric kettle would cost 800 pounds 
(nearly 4000 dollars) or more, while the 
home’s contribution to the power bill of the 
local broadcasting transmitter is an eighth 
of a penny a year. — Dneovery, (London ) 


X Ray Detects Smuggled Diamonds 

T O locate diamonds swallowed or con- 
cealed beneath the skin of those at- 
tempting to smuggle them out of the Union 
of South Africa, government authorities at 
Port Nolloth are Installing an X-ray ma- 
chine with which suspects can be searched 
—Science Service, 


Fiber-Metal Plaster Laths 

recent adoption by the Building 
* Trades of the five-day schedule, comes 
as no surprise to those in the “know ’’ 

It is true, perhaps, that relatively few 



Special fiber is pressed into sheets 
of expanded metal and the result 
1; a sheet that typifies the common 
wood lath in form and use 

of the mechanics^ carpenters, plasterers, 
riveters, and other laborers appreciate why 
it has been possible to establish a five-day 
week. But builders, contractors, archi- 
tects, and engineers have seen this move- 
ment coming for a long time past. It is the 
natural outcome of the never-slackening, 
onward march of progress, led by science 
and inventive g^us. 

I One example of the progress which made 
I possible reduction of working time is the 
first major improvement in the use of 
laths— a method dating to extremely an- 
cient times — ^by the development of a new 
material to take the plfce of wood laths 
And here again^ as has so frequently been 
the case with other improvements, this one 
was extremely simple in conception. 

In effect, the new lath, while made of 
fiber, typifies the common wood lath with 
the addition of a continuous connecting 
sheet of expanded metal. It might also be 
described as a Hgld framework of expanded 
sted, imprugna^ with bands of pressed 
wood fiber to Itmulate wood laths. 

Tho now iMbrlal cuts labor costs, for 
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Vibration-proof! 



Fnmit “ilVUTn’’ Str^) Hitdi 

I ainoui ‘ Aviator ’ Strap Watch Modern m th« 
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every time a ‘^section’' is put up it ia equiva- 
lent to the setting of 30 eight-foot laths. 
To this advantage may be added the fea- 
tures of fire-resistance, sound-deadening, 
and positive checking of rats and vermin. 
Exhaustive tests have shown the new ma- 
terial practically eliminates cracking be- 
cause it cannot shrink, swell, nor warp 
like wood. The fine steel meshes, while 
giving a perfect bond, permit less plaster 
to be used. This means plaster economy. 




More About the Robot 

jLJAVING read the item in this depart- 
ment in our July 1929 issue concerning 
the robot, Mr. Wolf A. Lederer has very 
kindly submitted further information rela- 
tive to the derivation of the word robot. 
A portion of his letter follows: 

“In the province of Bosnia and The 
Hercegovina, the section of Jugo-Slavia I 
hail from, this word had another meaning 
too. For there it meant, if used as a verb : 
to robot, heavy physical labor which is not 
being paid — that Is, there existed the old 
feudal system until 1918 and the ‘knez/ 
(equivalent to the medieval serf) was re- 
quired to do a certain amount of free labor 
for his master, the 'aga' or 'pasha/ This 
work frequently consisted in building roads 
and, in some sections, the men and women 
of several villages were required, each 
village furnishing a stated number, to per- 
form this work, which was not paid for. 
These people were called the ^robotasi' 
(robotashy) and had to perform this labor 
so many days every year, or month, de- 
pending on the agreements. It was finally 
also extended to convict labor; also heavy 
labor without pay. The origin is from 
‘rob' meaning the slave." 
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Console Plays Symphonies in Light 

\^ITH a recently developed apparatus 
which looks like a minature pipe 
organ console, symphonies of light with- 
out a single repetition of scene may be 
“played" for hours at a time. Then when 
the operator tires of composing light 
harmonies, a touch of a button starts a 
pre-arranged cycle of chromatic rhythms; 
an automatic roll similar to the player 
piano roll takes over the job and the opera- 
tor is free to watch the machine bathe the 
setting in rainbows of ever-changing colors 
The apparatus may be used in show win- 
dows, in ballrooms, in theaters, and as a 
dazzling fountain or a stately memorial. 

This apparatus, which is called the 
Lumitone and is manufactured by Curtis 
Lighting, Inc., of Chicago, is a control de- 
vice for mobile lighting which provides for 
the automatic or manual remote control 
of all circuits. The dimming of lighting 
circuits is accomplished without flicker 
and in exactly the oFder which has been 
pre-determined. When the automatic 
playing roll is used, various color effects 
can be planned and executed with certainty 
for several hours without repeating a 
single setting. Each dimmer is driven in- 
dependently of any of the others and can 
be moved up or down, or the circuit can 
be turned on and off regardless of the con- 
dition or movement of other dimmers. 

In the tracker bar over which the record 
roll passes there are four holes for each 
circuit. One of these turns on the current, 
one moves the dimmer up, one moves the 
dimmer down, and one turns the current! 
off. As the paper roll passes these openings 
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the main feature of the display. The ac- 
companiment section plays all the colors 
in the backgrouhd. The background may 
be kept subdued as in a great 8olo» or may 
be brought up in a crashing crescendo as in 
a large chorus effect. The special effect 
buttons are imbedded in the shelf and are 
used only when ftomething out of the or- 
dinary is to be executed. The solo keys are 
in the upper bauk and are usually played 
with the right hand while the accompani- 
ment keys are In the lower bank and are 
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the general reader. In the 
rewrite they lose nothing of 
their high scientific value. 
Human interest is simply 
injected with the result 
that lienee News-Letter 
is a delightfully readable 
weekly, brimming over with 
all that is recent, import- 
ant and unique in scien- 
tific news. 
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Our Choice of Recent Books 


Brief Course in Chemistry 

By L, C. Neuell, Prof. Chem. Boston Vniv, 

T his very much condensed text represents the 
minimum course as selected by a Committee of 
the American Chemical Society. It is divided into two 
parts, minimum essentials and supplementary topics, 
both of which cover more particularly the applications 
to industry. As a reference for the occasional question, 
this book will ^ive the fundamental points within the 
most circumscribed space. $1.66 postpaid. 

Blueprint Reading 

By Dalzell-McKinney-Ritow 

S OME time in the ordinary course of business or 
home life we all have occasion to seek information 
from blueprints or drawings. Without some knowledge 
of the general points involved, the intricacies of details, 
figures, and lettering are most confusing. This book 
explains clearly and concisely just what it is all about 
so that the average layman without knowledge of 
drafting will be able to get the fundamental facts from 
construction drawings. $1.40 postpaid. 

Sun Rays and Health 

By Ronald Millar and E. E. Free 

S O far as we know this is the first really popular 
book on the ultra-violet rays in connection with 
health. It could be understood by almost anyone. 
People who do not wish to study the intricacies of the 
physics of the subject but are willing to accept an 
end-product which is thoroughly accurate and scien- 
tifically trustworthy, will find this little book ‘^just 
the thing.’' $1.65 postpaid. 

Men and Machines 

By Stuart Chase 

A WELL considered discussion of the indisputable 
hold which machines, in the broadest sense, have 
upon every passing minute of our lives. What we would 
be reduced to, were we suddenly bereft of such help, 
and how in the end the balance seems to be automatic- 
ally adjusting itself so that social advance is keeping 
step with mechanical improvement, the whole weaving 
a fabric of more happy and contented lives for the 
great majority, with freedom from the condition de- 
scribed by the old adage of servitude of labor. Deeply 
thought out, splendidly written, and most engaging in 
style. A book worth careful consideration. 

$2.65 postpaid. 

Peaks of Invention 

By Joseph Leeming 

AN appreciation of the most important inventions 
Jlm. of the last 25 years, and an analysis of the many 
years of preparation which were necessary to assure 
wide practical usage. A book of enjoyment for those 
who have not lost their sense of wonder at our amazing 
development. $2.66 postpaid. 


Lindbergh 

His Story in Pictures 

By D. T. MiUer 

O NE would be atrophied indeed did he not thrill 
again to the stimulation experienced by the 
world on the occasion of the first transatlantic flight, 
while he passes from page to page of this most unusual 
book of photographs, the legends of which alone tell 
the story of a wonderful achievement. Absorbing as 
was Lindbergh's book “We," an even more intimate 
record is here given, for the study of facial expression, 
crowds, and high personalities is far more interesting 
than the printed text. No event has ever demonstrated 
the efficiency of photographic news as does this most 
extensive and unique collection. $2.65 postpaid. 

A Guide to Bernard Shaw 

By B. Wagenknecht 

T he purpose of this book is to include within 
narrow convenient compass, all pertinent infor- 
mation needed to read Shaw's works intelligently. 
All his work being based on a definite theory of art and 
life, it is essential for the general student to know just 
what this viewpoint is. Written with admirable 
clarity and literary good sense. $1.65 postpaid. 

Aspects of Biography 

By Andre Maurois 

O NE of the foremost of present day biographers 
analyzes the various component parts of this 
almost uncharted subject and suggests many admirable 
objective standards, which are badly needed, by which 
adequate judgment can be made; indeed these stand- 
ards may well be applied to the wTiting. All presented 
with extreme lucidity and in a most engaging and 
readable style. $2.15 postpaid. 

All Quiet on the Western Front 

By Erich Maira Remarque 

O F French stock which emigrated to the Rhineland 
during the Revolution, at the age of 18 the author 
entered the German army and experienced every 
vicissitude. The viewpoint illustrates the deep unrest 
that men of his generation experienced. A subse- 
quent career of successful activity never fully seemed 
to mitigate the war's consequences, yet the story never 
reaches a point of sodden bitterness. Quite one of the 
best books on the subject that has appeared. 

$2.65 postpaid. 

War 

By Ludwig Renn 

H ere is an account of the personal experiences of a 
German N. C. O. in which the march of men and 
events is set forth with candor and clarity. It is a 
genuine “front" book, said by the German press to be 
the best written from this angle of approach* 

$2.65 postpaid. 




For Sale SOENTmC AMERICAN 


S((fitember t9M 


SCIENTIFIC) AMERICAN 


Commercial Property News 

Facts and Notes of Interest to Inventors, Patentees, 
and Owners of Trademark Rights 


Rear Admiral Awarded Damages in 
Torpedo Plane Patent Suit 

D amages amounting to 198,600 dol- 
lars for infringing the patent rights of 
Rear Admiral Bradley A, Fiske, retired, 
have been ordered in a judgment rendered 
against Rear Admiral William A Moffett 
by the Supreme Court of the District of 
Columbia. It was understood by the court 
that Rear Admiral Moffett had authorized 
and ordered the manufacture and use of 
397 torpedo planes, valued at 500 dollars 
Bach, infringing the patent rights of Rear 
Admiral Fiske who invented the torpedo 
plane in 1912. 

The question was raised as to whether 
the government and its officials possess 
the right to use without compensation the 
patented inventions of individuals em- 
ployed by the government. Justice Staf- 
ford, of the Supreme Court of the District 
of Columbia, held that, “the right of an 
officer in the Navy or the Army to take 
out a patent has been recogniz^ by the 
Supreme Court of the United States, and 
is no longer open to question.*' 

It may seem both improper and unfair 
for Rear Admiral Moffett, as an individual, 
to be the defendant in the case, but the 
court ruled that validity and infringement 
having been established, the plaintiff as 
owner of the patent had the right of action 
for damages. 

“This right of action he had against the 
defendant as a wrongdoer, personally and 
individually, notwithstanding the fact that 
his acts of infringement were performed by 
him merely as an official of the United 
States and without profit to himself,’* in 
the opinion of Justice Stafford. Rear 
A^dmiral Moffett has appealed the judg- 
ment to the Court of Appeals of the Dis- 
trict of Columbia. 

Sleeve Valve Motor Held DlSeretit 
From Prior Patent 

^0 suggestion of a sleeve valve formed 
of reticulated steel was found in the 
prior patent for a recriprocating sleeve 
^alve taken in connection with a car axle 
lournal bearing made preferably of reticu- 
lated metal parts. This decision resulted 
in the grant of Patent 1718082 to Charles 
Schaeffer for an improved sleeve that slides 
igainst the cylinder wall of an internal 
combustion engine. 

The Schaeffer valve is constructed of 
reticulated steel, and is coated both inside 
ind outside with interconnected anti- 
friction metal such as copper. According 
bo the inventor, this construction gives 
greater strength than the sleeve valves of 
the usual type. Due to its design, the 
deeve fits closer to the cylinder without 
eripping, reducing the oil consumption as 
as assuring longer service before the 
valve wears out. 

The application had been rejected by 
bhe Examiner, who was of the opinion that 
lldhaeffer sleeve valve was simply a 
Slfmhiiiation without invention, utilising 


the reciprocating sleeve valve shown by 
Miller, ^th the use of reticulated metal 
sheets as used by Sargent m a car axle 
journal bearing. The Examiner’s rejection 
was reversed by the decision of the Board 
of Appeals. 

Makers of “Just-as-Good” Parts for 
Automobiles Lose in Suit 
AN order has been issued by the Circuit 
Court of Appeals for the Seventh 
District to restrain certain manufacturers 
of automobile hub caps from making and 
selling parts in unqualified imitation of 
those provided on Buick, Oakland, Chevro- 





OBurtMy MuMua of Mw iWooful Arte 

When one's hand is moved near the 
metal ball, electric circuits close, 
starting the fan, thus demonstrat- 
ing the remarkable sensitivity of 
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top of the cabinet neat to the ball 

let, and Pontiac cars. The decision was in 
favor of the General Motors Corporation, 
confirming the holding of a lower court 
that the owner of the trademark in ques- 
tion is exclusively entitled to market all 
replacement parts bearing that trademark. 
Of course that would not hinder anyone 
from making and selling articles like the 
original in size and shape, but the public 
has a right to know that replacement parts 
bearing the trademark of a well-known 
manufacturer are “genuine” and not merely 
“just-as-good.” 

Addition of Ds^ess Step Irrelevant to 
Infringement 

TN a recent suit for infringement of patent 
^ rights, the defendant contended that 
the adoption of an additional step in the 
process should defeat the charge of in- 
fringement. The case was an action in 
equity in the District Court for the Eastern 


District of New York, for an injunction to 
restrain the Greenport Sewerage Company 
from working a process for antisepticizing 
water and sewage, covered by a patent 
issued to Georg Omstein and assigned to 
the Electro Bleaching Gas Company. 

After the validity of the Omstein patent 
had been confirmed, the court found that 
the added step used by the Greenport 
Sewerage Company was of no value to the 
process, according to the testimony of 
experts. A decree was issued in favor of 
the plaintiff, granting the injunction. 

Who Does The Inventing? 

RACING the progress of civilization 
from the day when man, presumably, 
dropped from a tree with a fragment of his 
former home for a weapon with which to 
face the beasts of the jungle, William M. 
Grosvenor, in an article which recently 
appeared in Chemical Markets, discusses 
some rather significant points regarding 
the urge to invent and its result. 

“Invention has gradually converted 
communicative grunts and growls into the 
power and melody of speech and song,” 
Dr. Grosvenor believes. “Invention devel- 
oped the notches on a stick and the 
scratches on tablets of baked clay into 
literature and libraries. Invention has 
turned the shelter of the hollow tree and 
the cave into the palatial home and the 
skyscraper. It has given us not only our 
languages, our weapons, and our houses, 
but also our transport on land, sea, and 
air; our money, hanking, and exchange; 
our rapid communication by light, wire, 
and wireless; our thoughts, our cultures, 
and even our religions!” From the nature 
of this eulogy, one might suppose that 
Invention had died and was being buried. 

But Dr. Grosvenor has another purpose. 
He points out that the prqgresa of civiliza- 
tion was very slow until man added the 
word “reward” to the old blurb about 
“supply and demand.” When the realiza- 
tion appeared that a demand and reward 
created a supply, “inventions became for 
the first time consciously the garnered and 
nurtured seeds of progress.” 

This leads to the astute observation that 
“the pat0nt system, itself, is an invention 
for fostering nvention.” But the heart 
of the article by Dr. Grosvenor is con- 
tained in fis cc mparison between the prod- 
uct of the pic aeer inventor, working “on 
his own,“ and the inventions developed by 
research in the laboratories and shops of 
our large industrial corporations. 

“Thirty years of observation and re- 
search in patent matters convince me that 
the proportion of revolutionary improvo- 
ments, which is initiated by large corpora- 
tions is relatively small. I have seen the 
lines of progress that were most promising 
for the public benefit, wholly neglected or 
positively forbidden just because they 
might revolutionize the industry. We have 
no right to expect a corporation to cut its 
own throat from purely eleemosynary 
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motives." iBy the way, that word means 
charitable Editor ) Dr. Groflvenor gives 
due credit to the big corporations for what 
he calU “development research" and im- 
provements in organization, economies, 
enlargement, advertising, and merchan- 
dising But when it comes to pioneering, 
he says, the story is very different. 

“From Noah’s Ark down the ages to 
Marconi and the Wrights, it has generally 
been the so-called ‘crazy' fellow, who didn’t 
know any better and was working on his 
own, who revolutionized affairs and opened 
up new horizons of progress by creating 
new industries and rendering old industries 
more or less obsolete. He had his own 
vision, made his own sacrifices to his own 
gods, and there was no man to say him 
nay; so he kept on trying until it happened. 
Railroads were absurd, steamboats were 
unsafe, explosives dangerous to use, wire- 
less was a scientific curiosity, heavier- 
than-air machines were demonstratably 
impossible. Gasified motor fuel was a 
waste of volumetric efficiency, many a 
Bergius process was either not theoreti- 
cally practicable or not practically worth 
while, et cetera. Had the authorities of 
the time had their own way, we would have 
had no Judaism, no Christianity, no United 
States of America. Freedom of individual 
initiative and security of desired recogni- 
tion and reward if successful, are what both 
common sense and history teach us to be 
the essentials to big strides of progress." 

A tabulation of the revolutionary inven- 
tions made since 1889, when large corporate 
investigation may be said to have started, 
shows that 12 out of the 72 outstanding 
inventions have been produced by corpora- 
tion research. Of these inventions, a few 
that are typical are: high-speed steel, vat 
dies, ductile tungsten, oil cracking, Per- 
malloy, and silica gel. 

During the same period, independent 
inventors working "on their own," con- 
tributed such inventions as; monotype, 
case hardened steel, photogravure, motion- 
picture camera, dial telephone, calcium 
carbide, Deisel engine, carborundum, mo- 
tion-picture projector, radio telegraph, 
electric train-control, electric automobile 
starter, submarine, safety razor, airplane, 
flotation process, radio crystal detector, 
Bakelite, electric precipitation, gyro-com- 
pass, and salvarsan. 

Although not pointed out in Dr. Gros- 
venor’s article, it is rather significant that 
inventions produced as a result of research 
fostered by large corporations are becom- 
ing a more important factor every year. 
For example, not more than seven out of 
55 inventions of outstanding importance 
patented from 1890 to 1910 were the result 
of corporation research; but during the 
next twenty years, roughly, there were five 
out of 17 major inventions credited to 
corporation research. Apparently our 
large industrial organizations are profiting 
by history’s great lesson, "He who does not 
advance falls behind." 


Makers of “Castoria” Win Trademark 
Decision 

"O ABIES Cry For Castoria," according 
to the nationally-known advertise- 
ments of the Centaur Company. It isn’t 
on record that old men cry for it, but many 
of them recall the name and what it signi- 
fies. Of course the patent for "Castoria" 
has expired, but the trademark continues 
to be a commonly known word with a 
definite meaning. Consequently the de- 


liberate misuse of the word, to designate 
an entirely different preparation, is unfair 
to the maker of “Castoria," and confusing 
to the public. Wouldn’t it confuse and 
discourage a baby, if he cried for "Castoria" 
and got shoe blacking or shaving soap? 

"A plainer case of intentional and wrong- 
ful invasion of the plaintiff’s rights could 
hardly be condeved," said the District 
Court for the Western District of Penn- 
sylvania when the Centaur Company 
brought suit for infringement and unfair 
competition against E. Genish, et al. The 
defendant was accused of selling as "Cas- 
toria" a preparation of an entirely different 
nature than the "genuine" product. 

It had been held previously, in the case 
of Centaur versus lleinsfurter, that the 
expiration of the patent to Samuel Pitcher 
dedicated the name "Castoria" to the 
public, the assumption being that the 
product sold under that name was the 
product of the Pitcher patent. Based on 
that assumption, it had been held that the 
name was public property, if two or more 
manufacturers were making and selling 
the product of the expired patent. 

But the record in the present case shows 
conclusively that "Castoria" as manu- 
factured by the plaintiff for over 60 years 
is not, and never was, the product of the 
expired Pitcher patent. A comparison of 
the three formulas shows that the defend- 
ant in the case against E. Genish was un- 
questionably selling something different 
from the product of the Pitcher patent and 
different from the well-known "Castoria" 
of the Centaur Company. 

The court ruled that the dedication of 
the trademark to the public, with the ex- 
piration of the Pitcher patent, was not 
proved. The word "Castoria" was judged 
subject to exclusive appropriation as a 
trademark, being an arbitrary term used 
to designate origin. A decTee was granted, 


restraining the defendant from further 
fringement and unfair competition, 


“Doctor B. P. Davis*’ Wins Approval 
as Trademark 

OECAUSE the words were arranged in a 
" distinctive manner, the notation, 
"Doctor B. P. Davis," has been allowed 
registration as a trademark. The word 
"Doctor" is placed above the name "B. 
F. Davis," the largest letters being in the 
center, the other letters tapering toward 
each end, and the general outline being 
completed by the use of triangular dots at 
each end. 

The examiner had refused registration 
on the ground that the notation, being but 
the name of an individual, cannot be regis- 
tered as a trademark because not written, 
printed, impressed, or woven in some 
particular and distinctive manner. First 
Assistant Commissioner Kinnan ruled that 
the examiner was in error, and that the 
entire notation was set forth in an unusual 
way, and that it is proper to consider it 
printed in a particular or distinctive man- 
ner. — 


Inter-Industry Distribution 
^T'HE high cost of many commodities 
^ is attributable in no small measure to 
the high cost of distributing them. It has 
been estimated that the wastes in the dis- 
tribution of goods to the consumer amount 
to eight billion dollars a 3 rear and ways and 
means to cut down that waste have been 
studied long and earnestly. 

Not all the waste, however, is to be 
found between the manufacturer and the 
consumer. There are undoubtedly leaks 
between the producer of the raw material 
and the manufacturer, and this is a phase 
of industrial merchandising which appar- 
ently never has been studied. Realizing 
this, the Department of Commerce has rec- 


Patents Recently Issued 

Classified Advertising 

Advertisen^ts in thU section listed under proper classifications, rate Z5c per word each 
insertion; minimum number of words per insertion 24, maximum 60, Payments must accotH- 
pany each insertion. 

Anyone desiring the address of a patentee listed in this section mdy obtain it by addressing 
Munn & Co,; those desiring official copies of patents herein listed, may secure them by remitting 
15 cents for each one (state ^tent number to insure receipt of desired copy) to Munn ^ Co., 
24 West 40th Street, Neiv York City. 


Pertaining to Aeronautics 


Collapsiblbj Gas Containeir with Internal 
Bkacino — For airships of the lighter than air 
type, so constructed that the container may 
be quickly and easily inflated with a gas free 
from air, and will permit the container to be 
entirely collapsed when empty. Patent 1716829. 
Otto Qeisler. 


Chemical Processes 


Process or MANurACTURiNo Ybast— Which 
comprises chilling a yeast propagating wort, 
having a slight alkaline reaction, by forcing the 
cold gases and vapors from expanding liquefied 
carbon dioxide through said yeast wort until it 
shows a slight add reaction. Patent 1718910. 
Lucien bavedan. 


Designs 


Design for Textile FAmuo— The inventor 
has been granted three patents for ornamental 
designs, 78688, 78684, 78685. Joseph Ridl- 
mann* 


Design for a Baby Carriage Body — 
Patent 78680. Florenoe M. and WilUam Karle. 

Design for a Stockinci — Patent 78689. 
Ruby I.«efl. 

Design for a Catalog Cover — Patent 
78679. Marshall E. Yadon. 

Design for a Textile Fabric— P atent 
78628. Dezso R. Grulicbu 

Design for a Dress — The inventor has been 
granted four patents for dress designs, 78767, 
77768, 78769. and 78770. Dorothy Long. 

Design for a Dish or Similar Article— 
Patent 78746. William P. Graham, 

Db»!gn for a Glove or the Like— The In- 
ventor has been granted two patents for orna- 
mental designs, 78836 and 78837, Wallace E. 
Meyer. 


Electrical Devlcee 


Electric Water Heater— a wnaU eowpact 
unit which mgy be eoirvenieiltly Rttadw4^to 
any pipe Uov er fapeet, iiii4 wHl fstve 
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ommended to Congress for 1980 a National 
Distribution Census. To ascertain the 
possibility of obtaining the data called 
for in that recommendation, the Depart- 
ment recently began a census of industrial 
purchases in Cleveland, that city being 
selected because of the diversity of its 
industries and the complete co-operation 
offered by the manufacturers and the 
Chamber of Commerce. 

The data requested includes an item- 
ization by value of the purchases of manu- 
facturers, for the year 1927. The items are 
to be classified by their use into four 
groups: (1) Raw materials (products which 
have not passed through a process of manu- 
facture); (2) semi-ftnished goods (materi- 
als other than raw materials purchased 
for further processing, or fabrication into 
the products manufactured by the institu- 
tion being enumerated); (3) mill supplies 
(materials used in the general maintenance 
of the plant, exclusive of material used in 
the repairs to machinery and the condi- 
tioning of plant equipment); and (4) plant 
equipment (including repair and main- 
tenance supplies for conditioning plant 
equipment). 

Gorton James, Chief of the Division of 
Domestic Commerce, sums up the situa- 
tion in a statement as follows: “The marked 
progress in recent years in the production 
of commodities has been based largely on 
information developed by research, trade 
associations, and the state and federal 
government agencies devoted to promot- 
ing the welfare of American industry and 
commerce. This information has revealed 
opportunities for eliminating waste of 
former trial and error methods, and has 
resulted in increased efficiency and lower 
business costs. 

“We now have problems of distribution 
which, in a like manner, require adequate 
factual information to furnish a basis for 
attacking these problems more intelli- 
gently. The buyer is suffering from dis- 
proportionate sales expense which is 
reflected in increased cost of products. 
The seller has thought it necessary to work 
many markets that, if the facts were known, 
probably would not support half the out- 
lay assigned to them.^' 


Fish Balls and Fish Cakes 

A EE fish balls animal food or vegetable 
food? 

There is room for a difference of opinion 
there. The question is an important one, 
for upon the proper classification of the 
article depends the amount of duty an im- 
porter has to pay. Collectors of customs 
at different ports have been making their 
own individual interpretations and con- 
siderable discord has resulted. The Com- 
missioner of Customs, E. W. Camp, has 
been trying to straighten it out. 

Confusion arises, he finds, from articles 
which originally were vegetables but which 
have lost their identity as vegetables. Bean 
fiour, pea flour, yam fiour and soya bean 
fiour were comparatively easy to solve; 
they are prepaid vegetables. Now, how- 
ever, we have a more complex article — a 
product not made directly from vegetables, 
but from vegetable products. 

A close study of the law leads to a solu- 
tion. In paragraph 769, potato fiour is 
specifically provided for. Fish balls con- 
tain potato fiour. Fish balls, therefore, 
from »ow on in every port of entry in the 
country shaQ pay the duty provided for 
pcftato flour— 20 percent od solerm. 
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water flowing therefrom, the water itself acting 
SB a conductor and resistant for the current 
which heats it. Patent 1717308. Vincenzo 
Boschetti. 

ELSxymio-LiaHT Fixture— H aving a front 
reflector to hide lamps, and to throw rays of 
light on rear reflectors laterally and indirectly 
forwardly, and intermediate reflectors converging 
outwardly, and lamps at the outer sides behind 
the front reflectors, diffusing the light rays uf>- 
wardly and downwardly. The inventor has 
been granted two patents on ornamental fix- 
tures. Patents 1718164 and 1718155. William 
Klehr. 


Of Interest to Farmers 


Grain Ventilator — A combined ventilator 
and drier, consisting of an elongated tubular 
member containing a body of moisture absorb- 
ing material, and central and lateral air pas- 
sages which may be imbedded in a storage bin 
to prevent grain from molding, etc. Patent 
1715256. John Stroble. 

Milking Machine — Having a pulsator with 
automatic means for relieving the vacuum 
and admitting air under atmospheric pressure 
to the cow’s udder, thereby simulating calf 
milking, the pulsator movements being noise- 
less in operation do not disturb nervous cows. 
Patent 1715720. Warren A. Shippert. 

Power Lift for Tractor Plows — An ar- 
rangement which utilizes part of the power of 
the tractor engine in lifting a plow carried and 
driven by the tractor from operative or working 
position to an inoperative or suspended position 
upon the tractor frame. Patent 1717209. Levi C. 
Hester. 

Irrigation Furrow-Forming Device — For- 
cutting one or more trenches in a field or orchard 
for conveying irrigating water, having means for 
facilitating the adjustment of the cutting tools 
vertically to provide for a furrow of required 
depth, i’atent 1716704. Thomas Mansfield, 


Of General Interest 


Fastening Device — A button -type fastener 
having a recess therein for receiving a fold of 
securing fabric, and a pin-type fastening ele- 
ment extending through the fabric in the recess 
to form a fastening means. Patent 1715258. 
Othar S, Tonn. 

Process op Aging Calcined Gypsum— 
Which comprises the direct application of mois- 
ture, in a fine spray form, at the rate of from 
twelve to fifteen pounds to the ton of calcined 
gypsum per minute, for five to six minutes, 
while agitating the gypsum. Patent 1713879. 
Samuel G. McAnally. 

Safety Deposit Receptacle — A box one 
side of which is provided with means whereby 
the receptacle may be securely attached to a 
wall bracket as used in railway cars, so that a 
traveler may safely protect his valuables. 
Patent 1714236. Edward S. Peer. 

Adjustable Stand— -For rivet cutters and 
the like, having a plurality of cutter rests and 
means pivotally connected with one of said 
rests for adjusting it vertically to vary the cut- 
ting angle of the tool. Patent 1716260. Peter 
Weber. 

Comb — Having longitudinal passages through 
which a cord may be run, adapted for the drying 
the hair by absorbing moisture when the hair 
is combed, and also for applying oil or a tonic 
to the hair. Patent 17310 (Reissue) Harry H. 
Hutchings. 

Bookstand— In which a number of binders 
are mounted to cofivenientiy hold books such 
as telephone dlreOtoriei and the like, and enable 
any book to be moved to reading position with- 
out detaching the book from the binder. Patent 
1715283. Walter B, ttaskiflu 


The decision would seem to be in line 
with the ones classifying salted watermelon 
seeds as nuts or a barrel of live snails as 
wild animals. You can’t stump a customs 
collector. 


Patent Examiner Hutchinson Com- 
pletes 62nd Year In Service 

W INNING the commendation of 
Secretary of Commerce Robert P. 
Lamont, as well as the cordial congratula- 
tions of his colleagues, Mr. William T. 
Hutchinson recently completed his sixty- 
second year in the employ of the United 
States Patent Office in Washington. 
Secretary Lament’s letter said: 

“My dear Mr. Hutchinson: The Com- 
missioner of Patents has just informed me 
that you are today completing your sixty- 
second year in the Government service 
and that you have charge of the applica- 
tions for patents on such important in- 
ventions as time-locks for bank vaults, 
combination locks, et cetera. 

“This is indeed a remarkable servifce, 
and I wish to felicitate you upon your long 
career of work well done. The Commissioner 
of Patents assures me that your knowledge 
of the complicated inventions under your 
charge and the manner in which you per- 
form your work are particularly worthy of 
commendation.** 

Coming shortly after the Patent Office 
bad been criticised as “a kindergarten for 
patent attorneys,’* this evidence of long 
service is of particular interest. It has 
been suggested that in too many cases 
young men become patent examiners, learn 
the intricate details of Patent Office pro- 
cedure, and then when they become com- 
petent to serve in their new capacities, 
resign to take more lucrative positions with 
law firms. 

In an editorial comment which ap- 
peared recently in Indusirial and Engineer- 
ing Chemistry, a startling but rather in- 
teresting remedy for such a situation was 
suggested. The contributor was directing 
his suggestion toward the chemical industry, 
but it may interest those in other industries. 

“Don’t think I’m criticizing the Patent 
Office. I don’t blame the youngster who 
quits in order to better himself financially, 
nor the new examiner who is conscientiously 
trying to do a highly technical job with 
which he is not yet familiar. 

“I’m only cursing our governmental 
system that saves a hundred dollars in 
patent examiners’ salaries at a cost of 
thousands of dollars to industry in general, 
and I’m proposing in good faith that we, 
who have to pay the fees of patent at- 
torneys, endow the Patent Office — we can 
well afford to— so that examiners will be 
paid enough make the office something 
more than a training school for ambitious 
young men.P 

The sufgesuon that industry ‘‘endow 
the Patent Cffiice” is not so radical as one 
might suppose, although there is little 
possibility that the United States Govern- 
ment would openly admit its incompetence 
to deal with any problem so vital to in- 
dustrial and individual prosperity. Several 
of the other Bureaus of the Department of 
Commerce are practically “endowed” by 
specialized industries, and it may be that 
within a few years patent cases will be 
tried by technically trained judges, in a 
special patent court. But we do not an- 
ticipate any serious attempt to endow the 
Patent Office. 
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EtjcvAroK f^Ai>DLE-Or flin, for thp Ruidancc 
of ('levator doofn, compriBinK a plurality of Inter- 
lofking lonKitudinul Hections with any desired 
niimher of grooves, always coupled by an ar- 
rani?Hment of ftan^res. rutent 17161 K8. John 
}{ullo(k and L.iuntz U. Lacour. 

pEMtr rou Fouminc Bratdlike Decora- 
tions With means for receiving a plastic aub- 
ttan(e, such an sugar paste, plaster or the like, 
Vrhfreby a twirling motion is imparted as the 
RulistancP is forced out, thus presenting a braid- 
like form. Patent 17142.J4. John A. Ost. 

Ornamental Building— A structure of con- 
jcal form, having doors and windows near its 
base, and depK'ting an edible ice cream cone, 
with means for dluminating the exterior by 
projected lights to harmonize with the cone and 
colors of the ice cream. J*atent 1713050. 
(leorge H. Natzel and Frank E. Jackson. 

Spring Action for Firearm Hammers - 
(’apable of application to all typos of firearms, 
when applied to automatic pistols, dispenses with 
the comparatively complicated spring action 
embodied in the gnp, and m tlie heavier types 
permits the grip to be reduced in size. Patent 
1711874. Archibald R. Brinkerhoff. 

Window Cleaner- For cleaning one surface 
of a window at a time, and having a special 
clamping means for fastening the pads, or 
cleaning elements, on a single staff, by a bail and 
coiled spring.s. Patent 1716171. Kenji Horihata. 

Household Bin - A tillable bin having hinged 
connection with a fixed structure, such as a 
cabinet, and hold to prevent the bin from drop- 
ping suddenly when opened or closed, adapted 
for the storage of cc^al or other materials. Patent 
1716242. Theodore Ritsche. 

Folding Dish Ha('K — Comprising a central 
IHirtion having corrugations for receiving the 
dishes, upright ends pivotally secured to the 
central portion, and locking means for the up- 
rights, the device when collapsed occupies but 
little space. Patent 1711620. (’harles F. 
Rodin. 

Refillable Shaving BRtTSH--()f a sanitary 
nature, wherein the bristle tuft is comfiaratively 
inexpensive, and may be inserted in u handle, 
secured against rotary movement, used once 
and discarded. Patent 1716211. Juan A. 
Cuevas. 

Proteutive De\ice —A marker adapted to be 
secured to an article or goods, and which can- 
not be tampered with, without leaving the de- 
vice in a condition indicating that a fraudulent 
attempt has been made to substitute the goods. 
Patent 1716248. William A. Sonen. 

Ventilator — A cowj formation adapted to bo 
placed on top of a ventilating pipe, so that air 
passing in a horizontal direction will produce a 
rarefaction, and thereby draw gaseous matter 
upwardly and force the same to a discharge point. 
Patent 1717268. Louis J. Sheperd. 

Handle Conne('tion for Hand Bags and 
the Like — Especially designed for women’s hand 
bags, pocketbooks or the like, which in addition 
to being attractive in appearance is strong and 
durable, simple in construction and economical 
to produce. Patent 1717295. Charles Wolf. 

Cooker — Wherein food products, necessary 
in vending hot sandwiches, may be conveniently 
cooked and retained in a heated and palatable 
condition by conducting heat and moisture to 
the bread or rolls to soften and freshen the 
same. Patent 1717296. Clair G. Wright. 

AcoUBTiCAL Device — Comprising a sound 
sensitive diaphragm and a dentiphone arm for 
receiving vibrations, with mouthpiece adapted 
to be held between the teeth, for enabling deaf 
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peraona, or persons bard of hearing, to hoar 
through the teeth. Patent 1717202. John W. 
Gonce. 

Lenh-Ptttino Attachment — For making a 
test of the lenses prescribed, in the particular 
frame which has been selected, and properly ad- 
justed to the head, and for pupillary distance, 
instead of in what is generally known as a 
‘‘trial frame." Patent 1717224. John L. 
King. 

Arrangement for Cooling Liqitidr or 
Fluids — Which consists in passing the liquid 
by centrifugal force, and in thin layers, along 
the inner walls of rotating cylinders, which are 
formed of heat-conducting material, the outer 
walls being subjected to a cooling medium. 
Patent 1717237. Herb<‘rt Magcr. 

Permanent-Waving Cabinet Designed for 
use by hairdressers, a cabinet mounted on 
casters and easily movable, for separately supi- 
pori ing in a conveniently accessible manner the 
various articles required in carrying out the 
waving operation ^thout the services of an 
assistant. Patent 1717217. John L. Izan. 

Portable Lighter— Usually referred to as 
"cigar lighters," so constructed that there Is little 
or no liability of an accidental operation while 
carried in the pocket, but may be easily operated 
by one hand. Patent 1717205. David W. 
Greene. 

Ring — Presenting outwardly substantially 
the same appearance hh an ordinary ring, but 
wherein a book structure is presented having a 
series of leavcHi capable of receiving pictures, or 
preserving mementos, or records of special 
interest. Patent 1718113. Philip Cohen and 
Morris Rossein. 

Mop — W hile capable of a wide range of use- 
fulness, it is particularly intended for heavy 
duty, such as the spreading of tar in roofing 
work, it is so constructed that a worn head may 
be easily replaced. Patent 1718137. James H. 
Griffin. 

Sign-Casino Conhtri ution— Suitable for 
producing illuminated effects, whereby panels 
may be quickly and easil> set in place or re- 
moved, and held in plate without the use of 
fastening elements such us pins or screws. 
Patent 1718114. Charles.!. Cornell. 

Sink Pad — Formed of rubber or other water- 
proof material, adapted to be positioned between 
two separate kitchen devices, such as adjacent 
sinks and wash-tubs, to prevent water dropping 
therebetween, the water draining into either de- 
vice. Patent 1718126. Jane Elovson. 

Valve — A forged valve, substantially the 
same size and weight as a similar cast value, 
where the physical proper! u*s of the forging and 
casting are the same, the valve being readily, 
convertible from a screw to a flange type. 
Patent 1717869. Robert H. Thome. 

Food Container — Particularly adapted for 
carrying luncheon, having a plurality of com- 
partments separated by heat insulating walls, 
and the exterior being insulated, the box is neat 
in appearance and may be conveniently carried. 
Patent 1716367. Prank M. Clayton. 

Box — Adapted to be constructed from a 
cardboard blank or similar material, in which the 
sides are held together without nails, a reinforc- 
ing strip surrounding the upper edge of the box 
to strengthen the same. Patent 1716767. 
Alfred H. Beyer. 

Portable Lighter — Of the cigar and 
cigarette lighting type, which may be con- 
veniently caiTled in the pocket, in which the 
mechanical parts are not liable to get out ^ 
order, and wom or injured parts may be readfly 
replaced. Patent I7I3902. David W. Ore6n6« 


RdllUd Sheet Olabii— W idch has all of the 
translucent qualities of ordinary frosted or 
stippled glass, yet may embody various dis- 
tinctive and sharply defined designa simulating 
panelling, thb grooves being of V-shape iq cross 
section, and relatively deep. Patent 1718824. 
Clement Jungers. 


Hardware and Tools 


Tool — An expansible grinding tool for grind- 
ing or honing the cylinders of engines such as 
automobiles or the like, wherein the grinding 
elements are automatically expanded to the 
proper degree during the operation. Patent 
1726255. Henry Strand and Byron de K« 
Jackson, 

Oil-Water and Air Separator — Adapted 
for use with pneumatic tools, such as riveters 
or hammers, and air brushes, whereby the 
moisture or oil is brought into contact with wire 
gauze and separated from the air, without in- 
terrupting the normal operation of the tool. 
Patent 1714825. Emil H. Stephan. 

Wrench — Having the dual properties of a pipe 
wrench and a nut wrench and quickly adjustable 
means for tne jaws in either use, the handle and 
jaws acting as a compound lever to cause the 
jaws to grip any object. Patent 1713038. Amos 
K. Ersland. 

Lift — In the form of a rod with a metal cap 
and hook at the top, and a transverse bar inter- 
mediate Its ends, which may be readily employed 
in removing or placing suitcases or traveling 
bags upon a shelf. Patent 1716232. Hymen 
Kantor. 

Band-Saw Sharpener— Which is applicable 
to all standard makes of machines, may be 
readily adjusted to coincide wdth the angularity 
of the aaw teeth, and will eliminate the neces- 
sity of removing the saw from the machine. 
Patent 1717206. William Grosskopf. 

Well Fishing Tool — Embodying a plurality 
of various sized bells or sockets, any one of 
which may be employed in fishing for broken 
bits or other working tools, according to the 
diameter of the well. Patent 1717300. Vio A. 
Asplund. 

Pipe or Rod Clamp — A clamp having jaws 
which may be quickly applied to or removed 
from the polish rod of an oil well rig, or other 
similar object, and when applied will positively 
grip and support the rod. Patent 1718072, 
Oscar A. Quamstrom. 

Can Opener — Having a spring-pressed 
pivotally mounted knife adapted to cut the 
top from the can when the can is revolved by a 
manually operated wheel, the grip being auto- 
matically increased in proportion to the required 
cutting power. Patent 1718126, Henry J, 
Edlund. 

Offset Boring Head — A construction par- 
ticularly adapted to metal-working, having an 
adjustable offset bearing head, whereby the 
boring or re-boring of holes from practically the 
smallest to the largest diameter may be ac- 
complished by the same head. Patent 1713089. 
Edgar J. Tesoroni. 

Scissors — In which springs are used which 
automatically prevent looseness, maintaining a 
continuous inward pressure on the blades, at a 
point slightly in advance of the screw fulcrufn, 
and rendering the blades selftsharpening* Patent 
1718907. Howell Jordan, 

Fastening Means for Hammers and Tiiis 
Like — Having toothed end spring pauls^ ad^ 
justable to accommodate handles of diffePsnt 
types, and lor permanently securing the head 
on the handle, also to part^ tightening in tha 
event of want alter long nee. Patent 
Btimley J^Shepan^ ^ 





Heating and lighting 


Oil Burner — For use in domestic heat 
fumRces, or other places, ivherein steam''produc- 
ina containers are associated with the burner 
structure for mixing oil and steam with air 
thiis securing a maximum of efttciency for the 
fuel used. Patent 1715205. Frank X. Mantsion. 

Fluid DiSTRiBUTOR—For distributing gas in 
a furnace or oven used for baking purposes, 
whereby the burners may be regulated to supply 
flames at different heights at the respective 
ends, or the gas may be supplied evenly through- 
out. Patent 1715248. Lloyd II. V. Reynolds 
and William B. Ensign. 

Liquid Heater — In which hot water may bo 
stored for use when required, a thermostat being 
associated therewith by which the electric 
• heating current is controlled without either 
supervision or aid, and a special means being pro- 
vided for opening the electric circuit should the 
current be turned on while the tank is dry. The 
inventor has been granted two patents, 1718866 
and 1718866. Barnett W. Macy. 


Machines and Mechanical Devices 


Data-Sheet for Computing Machines and 
THE Like — Which will effectively support a 
data sheet in position, and easily release the 
same therefrom, and will allow for the employ- 
ment of a relatively largo sheet, so that a wide 
range of computations may be displayed. Patent 
1716269, Oliver F. Voae. 

Method of Extracting Candelilla Wax — 
Which comprises a crushing and tearing of the 
plant whereby the wax and non-waxy matter is 
finely divided and separated from the fibers and 
screened, instead of carrying the whole bulk of 
the plant into the vat. Patent 1716194. Jose T. 
Garcia. 

Method of Producing Motion Pictures — 
In which drawn cartoons, industrial subjects 
or the like, are combined and properly coor- 
dinated with photographically produced scenes 
of motion pictures, requiring a minimum number 
of steps and a minimum number of drawings. 
Patent 1710230, William A. Gllmartin. 

Continuous-Settling Device — For settling 
sedimentary matters from liquids, particularly 
adapted for use in the paper or sugar making 
industries, where comparatively large volumes 
of liquid are to be treated, to have all or most 
of the solid matter precipitated. Patent 1716228. 
James Q. Horne. 

Lubricator — A manually operable lubricator 
having a plurality of pumps adapted to be suc- 
cessively operated for supplying lubricant to 
various moving parts, and in proportions neces- 
sary to effect sufficient lubrication at all times. 
Patent 1716252. Samuel T. Voll. 

Folding Cylinder for Printing Pressbb — A 
construction wherein, by the addition of certain 
parts to an old cylinder, two sections of a news- 
paper may be folded together accurately at high 
speed and without danger of tearing the sheets 
of paper. Patent 1717267. George Rasmussen. 

Combination Washer and Sterilizer— A 
single manually operated apparatus for succes- 
sively washing, rinsing and sterilizing dishes or 
other articles, and means for holding the cover of 
the machine closed during the time that these 
operations are being performed. Patent 
1717229. Paul P. Kraeft. 

DiaptAY Device — For displaying articles to 
attract attention in the show window of a 
store, whereby the articleiji are moved to view 
and retained in such position periodically, the 
operation being intermittent. Patent 1717246. 
Albert Perling. 

Pbrpobating DBviCB-^Which can be per- 
manently eecured to a printing machine without 
in any way affecting the operation of the ma- 
chine, and so related to the rest of the machine 
parlbratfon tateee place only when desired. 
17X0194. Rob^ B. Hagune. 


SGIBNTXFIG AMERIGAN 

Cotton Gin— In which spaced disks are pro- 
vided with teeth on the opposite faces cooperat- 
ing with either seed deflecting bars or tapered 
roller, and deflecting plates whereby the seeds 
and foreign matter of any size are discharged 
readily while the lint is removed by suction 
applied directly between the toothed disks. 
The inventor has been granted two patents, 
1717356 and 1717436. Cary S. Cox. 

Combined Advertising and Station-In- 
dicating Dbvicbi-*- Which may be disposed 
within a car to automatically display a multi- 
plicity of advertisements one at a time, and will 
move the name of the next station into observed 
position when the conductor presses a button. 
J’atent 1716723. John A. and Clarence M. 
Greer. 

Air-Cooling Device — ^Wherehy the air in a 
room is cooled by the evaporation of a liquid, 
preferably water, and a forced draft is provided 
to increase the rate of evaporation, and drive 
the cooled air through pipes. Patent 1715763. 
Roland Hardy. 

Rotary Grinding Mill— A shell which is 
elliptical in cross section, revolves on a common 
axis, and is partially filled with balls or rods so 
arranged that all the balls or rods will continu- 
ously move during the operation of the shell. 
Patent 1718562. William H Fluker. 

Transmission Mechanism Having ratchet 
and pawl elements, the pawls being in actual 
engagement only during the driving strokes, l>e- 
ing moved out of engagement during the idle 
strokes, thus prolonging the life of the pawls, 
and eliminating undesirable noise. Patent 
1716548. Jules Habrle. 

Shaft Coupling — By which the vertical 
shafts of a rotary pump may be connected, and 
any required adjustment, as to length to allow of 
the adaptation of the shaft to a particular 
mechanism, may be readily accomplished. 
Patent 1716593. Earl Martin. 


Medical and Surgical Devices 


Surgical Instruments — Whereby elec- 
tricity is employed to d^roy the tissue, as in 
the removal of tonsils, but in its association 
with a source of current, excluded from passing 
t hrough the patient's body, the solo application 
being to the tonsil. Patent 1711220. Sutten 
H. Groff. 

Medicine Dropper — Having means for pre- 
venting fluid sucked up Into the tube from being 
drawn into the rubber bulb, thus giving a longer 
life to the bulb which is not subjected to medical 
action. Patent 1718987. Charles G. Wheeland. 

Syringe — In which one end is submerged in 
liquid in a basin, and firmly maintained at the 
iKJttom by a suction cup. the tube producing a 
siphoning action, and a bulb manually operated 
forcing the liquid through a nozzle. Patent 
1716539. Louis B. de Spain. 


Prime Movers and Their Accesaories 


Gas Timer for Engines — A dapted to be 
inserted within the usual spark plug opening in a 
cylinder head of an engine for determining the 
position of the piston during the firing stroke 
and when the compressed gases are to be 
ignited. Patent 1716228. Reiff E. Christ. 

Watbr-Circulation Preheating System 
FOR Internal-Combustion Engines — An elec- 
tric heater dispoiied between the radiator and 
the motor and adapted to heat water coming 
from the motor ^ and cause the hot water to 
circulate through the motor without interfering 
with the water in the radiator. Patent 1716716, 
William B. Whelan. 

Rotary Engine— H aving radially project- 
able blade members with which a novel means is 
employed for prevendEg centrifugal forces from 
causing undue Irfcttosud engagement with the 


a7i 

adjacent stator walls, and means for cooling 
the valves to prevent warpage. Patent 1717610. 
John H. McCarthy. 

Internal - Combustion Engine — Having 
telescoping pistons with means for compressing 
and firing an explosive mixture between them, 
whereby the pistons are forced in opposite direc- 
tions so that at each explosion direct power is 
applied at opposite points on the crank shaft. 
Patent 1718116. James H. Crary. 

Motor with Sleeve Valve — An internal 
combustion engine of the sleeve valve type, 
having a steel sleeve valve coated with metal 
adapted to reduce friction on all surfaces 
liable to rub against steel surfaces such as the 
wails or the piston. Patent 1718082. Charles 
Schaeffer. 

Oil Purifier and Gas Separator for 
Internal-Combustion Engines — Which 
will serve to subject tne crank case oil to a con- 
tinuous process of filtration and purification, 
and will separate gasoline from the crank case 
oil by a continuous process of recirculation and 
distillation. Patent 1718800. John G. Rea. 


Railways and Their Accessories 


Railway Tib— A reinforced concrete tie 
formed of two blocks one positioned beneath 
each rail, with means for maintaining the blocks 
in spaced relation, the blocks being tapered 
toward iheir ends that they may l)e securely 
anchored against endwise displacement. Patent 
1718098. Wallace C. Yeomans. 

Railroad Joint — For abutting rails, the joint 
being so constructed that weight passing over 
it is transferred from one rail to the other 
smoothly, there being no interruption in support, 
or flattening of the abutting ends of the rail. 
Patent 1715837. Charles A. Hunt. 


Pertaining^ to Recreation 


AMtisEMENT Apparatus -- Designed to simu- 
late a race track, which is traversed by objects, 
in the form of horses or vehicles, the movements 
of which are brought about by persons compet- 
ing, to the end that one with greatest skill will 
win. Patent 171 G235. William F. Manning. 

Amusement Apparatus — An elevated hori- 
zontal support, having a passenger carrying 
mechanism embodying a plurality of swinging or 
oscillatory beams equipped with passenger carry- 
ing seats, and wherein the beams are actuated 
continuously by a common drive. Patent 
1718167. Philip S. McLaughUn. 

Toy Balloon — Having a stabilizing member 
arranged to keep the balloon in its course, and 
to prevent it rolling or turning about its axis 
when flown as a kite or serving as an advertising 
medium. Patent 1718508. Leland C. White. 


Fertiiinlng to Vehicles 


Jacking AtTAC iment— Which will permit the 
application ol a ^ ick to the frame of a motor 
vehicle, in thf rea of the wheels, the movement 
carrying the axlf' o that it will be lifted to the 
same height as the frame. Patent 1715790. 
Fred Schildman 

Automobile Ash Tray — Having means asso- 
ciated therewith for fastening the same to the 
door of a vehicle, the ashes and cigarette stubs, 
etc., being deposited through a suitable yielding 
cover and through a conduit to the open road. 
Patent 1716778. Raymond Morales. 

Motor Vehicle Top— O f conventional 
"aerofoil" type, which acts as a wind shield, to 
deflect a portion of the air over the upper surface 
of open cars, thereby giving an unobstructed 
view, a g^ass wind shield being optional. Patent 
1717616. Grant Linton. 
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Go to High 
School at Home 

You can secure a high school education right 
at home by studying the splendid new courses 
recently prepared by the International Cor- 
respondence Schools. 

These courses arc equivalent to the courses 
given in resident high schools They have 
been specially arranged for men and women 
who wish to meet college entrance examina- 
tions, to qualify for a business position, or to 
make up the education they missed when 
forced to leave school too soon. 

The College Preparatory Course, the High 
School Commercial Course and the High School 
English Course include English, algebra, an- 
cient, medieval, modern and U S history, phys- 
iology, literature, geography, Latin, bookkeep- 
ing, drawing, geometry, shorthand, physics, 
chemistry, salesmanship, advertising, civics, 
trigonometry, economics, corporation finance, 
money and banking, business and trade eco- 
nomics and other subjects. A diploma is given 
at graduation. 

The lessons are easy to understand and you 
will make rapid progress because you will be 
Iff a class by yourself and you will study under 
the guidance of instructors who are sincerely 
interested in helping you to get ahead and 
achieve the bigger things of life. 

Just mark and mail the coupon and we will 
gladly send you interesting free booklets describ- 
ing the High School Courses of the Interna- 
tional Correspondence Schools or any other 
subject in which you are interested. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 6110-B, Scr»ntoa, Poima, 

Without cost or obligation, plca'^e ull me bow I can 
Qualify fur the po»ution or in the subject before which 1 
havL marked an X 


□ Colleile Preparatory Course 

□ High School Commercial Course 
n High School English Course 

□ High School Vocational Course 

□ High School Agricultural Course 


Business Management 
Industnai Management 
Personnel Management 
Traffic Management 
Amounting and 
CPA Coaching 
Coat Accounting 

R Bookkeeping 
Secretarial Work 
Spanish □ French 
TECHNICAL AND 
Electrical Engineering 
Electric Lighting 
Mechanical Engineer 
Mechanical Draftsman 
_ Machine Shop Practice 
Q R'^Uroad Positions 
n Gas Engine Operating 
Civil Engineer 
Surveying and Mapping 
„ Plumotog aaws Heating 



INDUSTRIAL COURSES 
Architect 

Architects' Blu^rints 
Contractor and Builder 
Architectural Draftsman 
Concrete Builder 
Structural Engineer 
Chemistry □ Pharmacy 
Automobile Work 
Airplane Ingfnes 
Navigation 

Agriculture and Poultiy 
Mathematics 
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P A C K A RD 



Only men of cultured back- 
ground, sterling character 
and ripe experience merit 
ambassadorships from our 
nation to the world powers 



Packard dealers are ambassadors of good 
will to the court of public opinion. They 
are chosen with utmost care by the Packard 
management. Charaaer and courtesy, 
responsibility and integrity are among the 
first requirements. 

And so Packard service — sales service to 
new customers and maintenance service 
to owners — is of high and dependable 
quality. Uniform, too, for Packard has 
developed a standardized practice for the 


guidance of dealers which insures a high 
character of service operations through- 
out the entire Union, and at fair and 
established rates. 

Packard dealers subscribe whole-heartedly 
to the factory policy of “principle before 
profit/' They interpret that policy in just 
and honorable dealings with their cus- 
tomers— in new car, in used car, and in 
service transaaions equally. This. Packard 
owners everywhere know and appreciate. 


ASK THE MAN WHO OWNS ONE 



MIMTRn fM 
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HOW THE AUTOGIRO FLIES 
HOW SHALL WE DESIGN AIRPORTS? 
THAT “FATAL” TAILSPIN 




Choose a Dodge Truck safely 
from specifications alone 


Thousands of Dodge Trucks 
are selected by experienced 
business men on the “say-so” 
of satisfied users. Thousands 
more are purchased after 
demonstration. Other thou- 
sands are bought by those 
whose own experience has 
been ample proof of the merit 
of these Dodge Trucks. 

Still there are many, many 
mechanically-minded users of 
Dodge Trucks who have 
made their choice on one 
basis alone — the facts dis- 


closed by specifications. And 
their basis of selection has 
been a safe one because any 
buyer conversant with truck 
engineering practice will ap- 
preciate the sound design 
and construction of Dodge 
Brothers Trucks. 

Your local Dodge Brothers 
dealer will gladly give you 
the specifications of any 
Dodge Truck. Compare 
them with those of other 
trucks. Check them by an 
actual inspection of the truck 


itself. Then form your own 
conclusions in your own way. 
We’ll gladly rest our case on 
your experienced judgment. 


PRICES 


MERCHANTS EXPRESS— 

109' wheelbnse (4'cyl.) 

^ 525 

COMMERCIAL THUCK- 

124 * wh«elba»« (4-cyl.) 

675 

COMMERCIAL TRUCK- 

124' wheeibaic (6'CyL) 

775 

1-TON — 133' wheelbase (4 cyl.) 

745 

1-TON — 133' wheelbase (6-cyI.) 

845 

l-TON— 140' wheelbase (6-cvI.) 
Heavy Duty . . ... 

1065 

iVt-TON— 150' wheelbase (6-cyl ) 

1345 

1 WTON—1 65' wheelbase (6 cyl.) 

1415 

2-TON — 150' wheelbase (b-cyl.) 

1515 

2-TON — 265' wheelbase (6-cvl.) 

1585 

3'TON— 135' wheelbase (6-cyl.) 

1745 

3-TON — 165' wheelbase (6-cvl.) 

1775 

3-TON— 185' wheelbase (6-cvl.) . 

1845 

ChaiSH f. o. b. Dftro$t 



Dodee- Brothers 

1^3 I 1 f"* Cm Chrysler 

I I^IJ LiVa ^.OOUCX 


SOLD BY D O D G E B R O T H E R S DEALERS 


EVERYWHERE 
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a mere 

matter of PRICE 
tt^ien you*re a mile or two UP 


I N this new industiy of 
the skies where progress 
depends upon unfailing per- 
formance and dependability 
and where low price is not 
a Itire, “the highest priced 
bearing in the wtxrld” is 
usedby in'actically all air- 
craft and aircraft equip- 



ment manufacturers... Air- 
craft manufacturers can’t af- 
ford to take a chance on anti- 
fnctionbearings. Neither can 
manufacturers in other fields. 
They merely think they can. 
Nothing is ^ to cost 
so much as a bearing 
that cost so little. 


INDUSTRIES, INC., 40 East 34th St.,New York, N.Y. 



< HIGHEST PRICBD BEARINO tfM THE WORLD' 

; J I »r I m - m i. i m aa 


Aeromarine Klemtn Corp. 

Aero Products Corp. 
Aircraft Development Co. 
Aircraft Engine Ca Inc. 
Alliance Aircraft Corp. 
American Aeronautical Corp 
American Cirrus Engines Inc. 

Army Air Service 
Axleson Aeroplane Engine Co 
Bellanca Aircraft Corp. 

Bliss Co., E. W. 

Boeing Airplane Co 
Brownback Motor Laboratories 
Bucklen, H. £., Ca 
Budd Wheel Co. 
Chevrolet Aviation Motors Corp^ 
Consolidated Aircraft Corp. 
Crosley Aircraft Ca 
Curtiss Aeroplane A Motor Co 
Dayton Airplane Engine Co. 
Eberbart Aeroplane & Motor Co. 
Eclipse Aviation Corp. 
Fairchild Airplane Mfg. Co. 
Fokker Aircraft Corp. 
General Airplanes Corp. 
General Electric Co. 

Gillis Aircraft Corp. 
Goodrich Ca, B. F. 
Goodyear Zeppelin Corp. 
Great Lakes Aircraft Corp. 

Guiberson Corp. 
Hamilton Metalplane Co. 
High Engmeering Co. 
Kimball Aircraft Corp. 

Lee Motors Co. 
Lycoming Mfg. Ca 
MacClatchie Mfg. Ca 
Menasco Motors Ca 
Mercury Aircraft, Inc. 
Michigan Screw Ca 
Moth Aircraft Corp. 
National Steel Products 
Navy Bureau of Aeronautics 
Packard Motor Car Co. 
Pitcairn Aviation, Inc. 

Pratt A Whimey Aircraft Co 
Rinehart Whelan Co. 
Rocky Mountain Steel Products 
Scintilla Magneto Ca 
Siktoskv Mfg. Ca 
Sperrv Gvroscope Ca 
Steel Proc&ctfi Engineering Co. 
Stout Meta Airplane Co. 
Superior Machine Tool Ca 
Ssekeley Aire raft A Engine Co 
Taylor Instrument Ca 
Westinghouse Electric A Mfg. Co 
Wright Aeronautical Corp. 
National Adviaoiy Committee 
on Aeronautics 


Practically the entire 
Aviation Industry uses 
aKF* Bearing 
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Handbook of Chemistry and Physics 

N A Lange^**' } ®chool of Applied science 

T he formulas and tables given in this admirable work have been chosen 
with discrimination and an evident knowledge of just what a research 
worker or the average seeker would be apt to look for in work along these lines. 
Many tables that do not appear in the usual Handbook are therefore given. 

By a special arrangement we offer the full leather binding for the regular 
price. • $5.20 postpaid. 


Physics for College Students 

By A. A. Knowlton, Ph. D. 

N ever to our recollection have we presented a text of this kind which has 
had such a remarkable reception. The entirely new style of presenta- 
tion maintains one's interest throughout, although the matter has not been 
made easy in the usual sense of that word. The subject is covered 
honestly — including the newer atomic physics. $3.90 postpaid. 


A History of Mechanical Invention 

By A. P. Usher, Asho. Prof, Economics, Harvard 

T here are but two other histories along this line which have a permanent 
place. This work fills in the parts not stressed in the others, particidar 
attention being given to the development of mechanical elements and trains 
of mechanism. An invaluable reference for the industrial library. 

$5.20 postpaid. 


The Dardanelles Expedition 

By W. D. Puleston, Capt. U. S. Navy 

W ITH his characteristic amiability and fair dealing the author gives the 
true story of this ^‘amphibious epic" and achieves such a success that 
both the English and German Coixunanders have pronounced this book 
eminently fair. It is used as a text in War Colleges the world over. 

All who wish a continued story, for the news reports we received were 
extremely fragmentary and distorted due to cable service and censorship, 
will find this tale of a disastrous adventure as absorbing as it is authoritative. 

$3.00 postpaid. 
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Now First Published / 

A. Completely New 

Encyclopedia Britannica 


N ew in plan and purpose— entirely recast from 
cover to cover— the new Fourteenth Edition 
of the Encyclopaedia Britannica is ready. This 
is the superb **humanized’’ Britannica which has 
captured the attention of the whole civilized world. 

Three years of intensive eSort— the co-operation of 
3,500 of the world’s foremost authorities— the expen- 
diture of more than $2,000,000 before a single volume 
was printed — these are merely a few high lights in 
the preparation of the new Fourteenth lotion. 


The Latt W4ftrd la 
Eacydopaedhi Perf eetliMi 

This new Britannica immediately takes its place as 
the one pre-eminent American work of reference— 
the last word in encyclopaedia perfection. 



Never has there been assembled togeth- 
er in one enterprise such a wealth of learn- 
ing as is represented by the 3^500 builders 
of this great temple of knowledge. All the 
universities, all the learned professionsi 
all the great industries, all the pastimes 
have contributed to the mighty sum. 

Knawledge for All 

It is a law library for the lawyer, a med- 
ical digest for the doctor, a universal 
history for the historian, a commercial 
university for the business man — and a 
compendium of all the arts cmd sciences 
for the average reader. 

Here is “the cosmos between covers.” 
The whole whirling universe is brought 
within your grasp, obedient to your hand. 

Nothing is too profound to baffle it, and 
nothing too familiar to escape its inform- 
ing touch. And on every subject it speaks 
with the same finality and authority. 

AO the Worl4*e Treatiiret 
ol Art aii4 nitutratlMi 

Among the many new features that will 
astoni^ and delight everyone who turns 
these pages is the wealth and beauty of the 
illustrations. This feature alone marks 
a tremendous advance. All the world*6 






Note these facts 


Cost Mere than 

sa»ooo.ooo 

Qrsatest Knowledge Book 
Evar Produced 

Over 18,000 Superb 
lllustrationa 

Written by 3,500 of the 
Wortd'o Most Eminent 
Authorities 

Remember~-thit it a new book. 
Only a tmall amount of text — 
material which could not be im> 
proved in any way — hat been 
retained from previout editiont. 


treasures of art and photography have 
been laid \mder tribute to adorn and illu- 
minate the text. 

“The most exciting book of 1929,” 
asserts a leading critic, and the whole 
world is echoing that verdict 

This is a Britannica year! Here is your 


opportunity to join the thousands who 
will buy this new edition, now, while it 
is new— fresh from the presses. You owe 
it to yourself to learn further details re- 
garding thismagnificentseriesof volumes. 

Extremdy Low PricM 

And due to the economiesof mass produc- 
tion, the price is extremely low — the low- 
est in fact at which a completely new 
edition has been oSered for two genera- 
tions! Easy payments, if desired— a de- 
posit of only $5 brings the complete set 
with bookcase table to your home. 

Send for FREE Booklet 

We have just prepared a handsome new 
56-page booklet contain in g n umerous col- 
or plates, maps, etc., from the new edition 
and giving full information about it to- 
gether with full details of bindings, the 
present low prices and easy payment 
plan. We want you to have a copy free 
and without the slightest obligation. 

The demand is great, you should 
actpromptly if you are interested in 
ownidg a set of the first printing on 
the pifesent favorable terms. Just ^ 
in the nat^y coupon and mail today* 


Read TImm NotaUa OylnioiM r 

^Tbs sum of bttman kaowMfo It bore more ovoilablo than ovsr bafore. It | 
eontalns a mnlUtuda of •ubjactt of practical importance.** ■ 

J. ARTHUR THOMSON, EdHor Tbo Oullino of Science | 

**Tbaro is no qnastloii bnt tiiat tbo best minds in sdenco have oontributed ■ 
to this gfoat En^clopaadia.** ALBERT a INGALLS ■ 

A»9oeimH Editor Tbo Srionttfic American f 

**lft wore wrookadonadosortislandlcanconcoivenotbintinpro to bo desired I 
Ibanlobswaibodasborowitbasotofyoiirnowwoek*'* WBLUAM BEEBE | 

MAH, This Cabpmi VODAY^ [ 


ENCYCLOPAEDIA BRITANNICA, Inc. 9 -ai 

342 Madison Avenue, New York City. 

Please send me by return mail without any obligation on my 
part, your 56-page illustrated booklet descnbing the new Four* 
teenth Edition of the Britannica together with hill information 
concerning bindings, low pries offer and easy terms of payment 

Name , - 


Addrtss^ 

City—... 


JStaU^ 
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Rob yourself of sleep . . . 


hut you can’t rob 

A FACE drawn and tight from 
lack of sleep, a slapdash 
lather and a hurry-up shave — it 
can’t ruin the even temper of a 
Gillette Blade, even though it 
may wreck your own! 

On such mornings lather extra 
thoroughly and treat yourself to a 
fresh Gillette Blade. You’re sure 
then of the smooth, even, comfort- 
able shave which has been honed 
and stropped into every Gillette 
Blade by machines adjusted to one 
ten-thousandth of an inch. 

Every Gillette Blade musthc even 
and sure. To guarantee that, four 


the Gillette Blade of its 

out of every nine of our blade de- 
partment employees are inspectors 
and are paid a bonus for deteaing 
every blade that won’t do a superb 
job of shaving 



1 HE only indi- 
vidual in history, ancient or modern, whose 
picture and signature are found in every city 
and town, in every country in the world, is 
King C. Gillette. This picture and signature 
are universal sign-language for a perfect shave. 


sure, smooth shave 

No two men have identically the 
same kind of beard. No man gives 
his Gillette the same kind of job to 
do every morning. A dozen varying 
conditions affect the comfort of 
your shave. The Gillette Blade alone 
remains constant. 

'Eight out of ten American men 
count on the Gillette Blade to do 
its job "well every morning. It does. 
Witness the smooth faces of Amer- 
ican men today. Gillette Safety 
Razor Co., Boston, U. S. A. 
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Starting on page 290 of this issue 
is an article uescribmg, in non-tech- 
nical terms, the operation of the 
autogiro Our artist, Howard V 
Brown, has selected this for his 
subject this month, and has ably de- 
picted, in oils, a “flying windmill" 
in operation 
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POWER in Los Angeles 

...Largest Industrial City of 
the E leven Western States it 



Industrial Output Gains 

...for the entire United States were .08^... California 
6.2%. ..Los Angeles 14.7% (Federal census 1925-27) — a 
reflection of the adequate supply of low-cost power 
supplied by the Department of Water and Power. 

Los Angeles Municipal power serves industries in this 

J city which last year manufactured products valued in 

excess of $ 610 , 000 , 000 . B| 

MUNICIPAL ELECTRIC SYSTEM Qj 

DEPARTMENT of WATER and POWERffl 

CITY OF LOS ANGELES UB 


The city of Los Angeles has 
broken all records for in- 
dustrial growth in the West. 
Low cost, plentiful water 
and power— owned by 
1,300,000 industrially ambi- 
tious peopde— good faaory 
sites, low overhead, favo^ 
able labor conditions, all 
year mild climate and ideal 
living conditions arc re- 
sponsible for this progress. 


Wr/U for sptetfe informatm on u^aUr 
nnd power costs for your industry. 
Address Business Agent, 207 South 
Broadway Los Angeles, Calif 


INDUSTRIAL LOS ANGELES 



Looking Ahead 
With the Editor 

November — Industrial Number 

P rosperity has become the national pass-word, 
mergers have become a common topic of conversa- 
tion, combines and super-combines fill columns in the 
news, and even the average person has become invest- 
ment-conscious. Therefore, because of this growing 
importance of industry, Scientific American for 
November will contain many comprehensive industrial 
articles. We have on hand ready for release an article 
on Wall Street’s dependence on the research laboratory, 
a second that describes a newly -invented synthetic 
rubber which is expected to exert a marked influence 
on the rubber industry, a third which explains in detail 
for the first time the General Electric refrigerator, 
a fourth which deals with a peculiar economic situation 
created by prohibition—what to do with the great 
breweries —and how the question was solved, and others 
such as: soap making, the collecting of snake skins for 
shoes, a fireproof steel scaffolding, and a complex 
machine which tests paper in the making. Moat of 
these will go into the November issue while those un- 
used will be held over for publication in future issues. 


Speed Record of the Universe 

L ight travels about a million times as fast as sound 
/ in air and 10,000 times as fast as the earth in its 
orbit — faster even than electrons! What a speed 
record! Still, the record is hardly r ore remarkable 
than the manner in which it is mesaured by maw; 
to be explained by Dr. Heyl in these pages soon. 

Japan’s New Navy 

W HILE talk of naval limitations continues among 
nations on both sides of the Atlantic, a great 
nation in the Pacific has quietly developed and built a 
remarkable navy. The fleet in question, that of Japan, 
will be discussed in an early article by a British expert 
who has also supplied paintings to show the odd ap- 
pearance of some of the various types of Japanese ships. 

Practical Amateur Earthquake Study 

H OW would you like to build your own seismograph, 
one with which you can record earthquakes, near 
and far, and study earth tremors and shocks? You can 
do it for about 26 dollars. A forthcoming article about 
the machine perfected by a famous seismologist tells 
how you can get all the thrills of making one yourself. 

Every Issue Fully Illustrated 

Read this magazine careftdly. If you like it, you 
wUl like succeeding issues also. Better make sure 
of getting it regularly every month, A subscription, 
costing only four dollars, brings 12 issues to you. 


Among Our 

Contributors 


Captain Dudley W. Knox, U. S. N. 

A lthough now on 

the retired list of 
the Navy, Captain Knox 
is completing 37 years of 
continuous active serv- 
ice ashore and afloat. 
He was graduated from 
the Naval War College 
in 1918 and served on 
thefaculty in 1919. Dur- 
ing the World War he was on Admiral Sims’ 
staff in London. He is the author of many 
articles that have been published in various 
magazines and twice has been awarded the 
prized gold medal of the Naval Institute. 

^Reginald M, Cleveland 

A S an aviation feature on the staff of the 
New York Times, Mr. Cleveland is in 
the position of an observer who can see 
aviation in its broader aspects. First 
hand and authoritative information passes 
through his hands daily and he can, there- 
fore, present a true perspective of avia- 
tion. The industry is growing rapidly, 
and it is almost impossible to follow its 
developments fully, but in his article on 
page 313 Mr. Cleveland gives us a glimpse 
into its future and tells in a dispassion- 
ate manner what we may expect of it. 


J. Ferdinand Kayser 

M r. kayser has done what many 
long-suffering male chins have silently 
and painfully hoped would be done— he has 
unearthed the truth about razor edges. In 
his edifying article on page 302, some sur- 
prising things may be learned— facts which 
are attested by the infallibility of the micro- 
scope, that may soon point the way to a 
painless shave. Mr. Kayser is a member 
of the Association of Metallurgists, England. 

Lieutenant (j.g.) H. B. Miller, U. S. N. 

A GRADUATE of Ann polis in 1924, Lieu- 
\ tenant Miller eiaered the Naval Avia- 
tion School at Pensacola in 1926 and soon 
afterwards won his win^s. He served for 18 
months in an observation squadron aboard 
the IJ, S, S, West Virginia, and for the past 
16 months has been Engineering Officer 
of fighting squadron number 2 aboard the 
U, S, S, Langley, He has had experience 
with several types of fighting planes and 
thoroughly understands flight problems. 
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• • 'ACROSS THE 

SKY FOR $339 


O VER a thousand people applied for passage on the first flight of 
the Transconlinenlal Air Transport between Wow York and 
Los Angeles . . . inaugurated on July 7th last. 

There has never been a more auspicious beginning for a trons- 
portaiioii lino . , . never has greater care and forethought gone into 
the development of a transportation service. Because the vehicles 
employed must lift human beings out of their element to fly across 
the sky, it was necessary to leave nothing to chance • • • it was vitally 
important to reduce every hazard to a minimum and to insure 
every possible comfort for travelers. 

The Pennsylvania Railroad and the Santa Fe co-ordinated their 
tremendous resources in technical equipment, in personnel, in 
transportation experience to insure the successful practical opera- 
tion of scheduled airplane flight for passengers from coast to coast 
. . , broken only at night to provide more spacious sleeping accom- 
modation in Pullman trains below. The cost of passage, including 
meals aloft, is placed tentatively at $339. 

The planes are giant, Iri-motored, albmetal Fords • • • selected by 
the T-A-T because they are recognized everywhere os the most 
advanced type of commercial air transport already In successful 
operation in many parts of the country. . . . Three 400 horse-power 
Prtttt^ & Whitney motors give high speed with safety and a great 
margin of reserve power. All-metal construction makes the planes 
durable, weather-proof, uniformly strong, and fire-proof. The 
design is the result of over a million miles of flight, and is the 
most efficient for its purpose yet evolved. 

Each plane is furnished with wicker chairs. The interior is 
beautifully decorated. Hot and cold food and refreshments are 
served by an attendant. A lavatory with running water is well- 
planned for the comfort of passengers. 

One of the greatest of all possible human experiences may now 
be yours . . . flying across the sky ... in safety and in luxury! 
VMior* mr 0 oiwayM ui^lcomm al Ford Mrport at Dotrati 

FORD MOTOR COMPANY 


Features of Ford Plane 

All-mmtal (eormgated alamt* 
num alloy* )— -fur strength, 
oniformlly of material, du- 
rability, economy of main- 
tenance, and Btrnctural 
safety . . • 

Tri-motorod (Wright or Pratt 
dr Whltnev alr.eooled en- 
gines, totaling from 900 to 
1275 hnrMe-po'wer) —— ra- 

serva power for safety. 

Speed range-— B5 to 

m. p. h. Cruising radiys, 
580.650 mUes. 

DtMpoaahle looef-— 3670 to 
5600 pounds. 

High wing monoplono (single, 
stream -lined, cantilever 
wing)— for strength, speed, 
inherent stability, visibility, 
clean design ... 

n-eapoeily (including pi1ot*s 
dual-control cabin)— Buf- 
fet, toilet, rnnnlng-weter, 
electric lights, etc. 

Durabtlity^Vniform all-metal 
construction is Insurance 
against deterioration. 

Price, $42,000 to $55,000 
(standard equipped ut 
Dearborn) — Kxceptlonally 
low because of multiple - 

unit on-line production 

methods. 



Amy iUd$ot 
systems wil 


of tko Pomnsyiponio Hmtlroad or Somtm Fo or mUiod 
you troHMportmiion by mir ,, , Just as ho soils roUromd 
trmnaportmUom, 
















Dr, Hugo Eckener 


even the casual reader of the news- 
^ papers, Dr. Eckener needs no formal intro- 
duction. His splendid record of commanding 
heavier-than-air craft through three east to 
west and two west to east crossings of the 
Atlantic is now a matter of brilliant aero- 
nautical history. Dr. Eckener was bom in 
Flensburg, Germany, on August 10, 186$, and 
after university training, in which he 
specialized in philosophy and meteorology, 
he became a staff correspondent for the 
Frankfurter Zeitung. In 1909 he became 
manager of the Aviation Service Company, 


and in 1912 was made director general. It is 
said that at one time, when Count Zeppelin 
was experimenting with his original models, 
Eckener publicly ridiculed his ideas. Zep- 
pelin resented this, and bitter arguments 
ensued. Finally Eckener became imbued 
with Zepplin's enthusiasm and de/ved into 
the new subject with great zeal, D‘mng the 
World War he was an instructor ir com- 
manders in the naval airship deppirtn' *^nt In 
1922 he became general manager of the 
Zeppelin Construction Works, and president 
of the same manufacturing company in 1928. 


Design for an Ideal Airport, Adequate in AH Respects 

W ITH connections for all modes of travel — way of offices, waiting rooms, et cetera, for the 
ships at the pier at the left, steam and utmost convenience of passengers. Seaplanes 
electric railroads under the bridges of the building, land in the bay and taxi up to the pier, while air- 
and highways routes — this airplane and seaplane planes land on the field and taxi under the 
base design represents the last word in airports, bridges. Passengers are protected from the 
The depot itself possesses every facility in the weather and planes. See the article on page 298. 


octabteivn 


SCIENTIFIC AMERICAN 


m 



FROM COWBOY’S SOMBRERO TO LEATHER HELMET 


Will Ro^ere is a firm believer in the airplane as a regular means of ophy of life, incorporated in the article which we present below, 

transportation, and he flies whenever possible. His quaint phuoe- reveals an outlook that is at once simple, (ar-seeing, and sincere 


Aviation’s Patron Saint 

The Proof of the Aviation Pudding Is in the Flying* Will 
Rogers, Famous Unofficial Ambassador, Is Furnishing 
That Proof in Fits Daily Business Life 


D uring his amazing career 
from cowboy to diplomat, Will 
Rogers has garnered many 
distinctive titles. He has been 
billed as a broncho-buster, lariat- 
twirler, circus rider, vaudeville actor, 
musical-comedy comedian, monolog 
artist, film star, journalist, lecturer, 
writer of advertisements, after-dinner 
speaker, mayor, presidential candidate, 
congressman-at-large, and unofficial 
ambassador. None of these titles, 
however, has pleased him as much as 
the latest wholly honorary distinction 
that has recently been conferred upon 
him —that of ‘‘Aviation’s Patron 
Saint.” 

The first to bestow this unique ap- 
pellation upon Will Rogers was 
“Casey” Jones, veteran pilot and 
president of the Curtiss Flying Service, 
who has flown Will over many a long 
aenal trip. Over a year ago, Mr. 
Jones declared: “After Lindbergh, Will 
Rogers is aviation’s best press agent. 
The industry owes him more than he is 
over likely to collect. His wit, his ex- 
traordinary publicity resources, and 
his genuine enthusiasm for flying en- 


By CARL STEARNS CLANCY 

title him to the nomination as patron 
saint of aviation.” Since then, many 
other bird-men have enthusiastically 
seconded this motion. 

The latest canvass of the country’s 
airports indicates Will’s election by 
unanimous acclaim. Aviators and 
ground men in every state declare: 
“We can always count on Colonel 
Lindbergh to do the right thing and on 
Will Rogers to say the right thing at 
the right time. They are two of a 
kind.” As an example, they point to 
Lindbergh’s action in taking to the 
air again imia^diately after his “mis- 
hap” with Miss Morrow in Mexico 
City, and to Will’s timely comment 
upon that event. The following day 
Will announced: 

“T WAS just laying a wager that 

1 the minute Lindbergh’s arm was 
able he would take Miss Morrow and 
fly again when along came the paper 
saying he did that very thing this 
morning. I knew he would. Flying 
IS Lindbergh’s business. He spent 
yeare perfecting himself at it. Because 
he tips over on his nose once out of a 


million miles, a lot of editorial writers 
start howling about it. 

“This thing of talking about ‘some- 
body’s life being too valuable to risk 
in an airplane’ is not only the bunk; 
it’s an insult to the men we ask to do 
our flying. Where does anybody’s life 
come in to be any more valuable than 
anyone else’s? Ain’t life just as pre- 
cious to one as another? We have 
heard that ‘can’t spare you* attitude 
till we got d lot of men in this country 
believing it now. Say, get over that 
old ego. T ds country will replace you 
before the oiks get home from your 
funeral ^ 

“So br.x\o, Lindy, you are a lot 
bigger tor ght than you ever was be- 
fore, and that’s saying a lot. And 
bravo, little Miss Anne, you have 
helped aviation more today than you 
will ever know. And Mr. and Mrs. 
Morrow, bless your hearts for your 
splendid help. That’s why you gave 
your daughter to him, because you 
knew he could take care of her. 

“If flying is dangerous, pass a law 
and stop it. But don’t divide our na- 
tion between a class that should fly 




284 


SCIENTIFIC AMERICAN 


October tW 


and one that shouldn't. Aviation is 
not a fad, it’s a necessity and will be 
our mode of travel long after all the 
people who are too valuable to fly have 
met their desired deaths by the road- 
sides on Sunday afternoons.” 

Birdmen also proudly call attention 
to the frequency with which Will 
Rogers boosts commercial aviation in 
his magazine articles, on the lecture 
platform, and from the stage in his un- 
tiring endeavor to assist the 
American public to become air- 
minded. But Will goes even 
further. He sets everybody a 
personal example by practising 
w'hat he preaches. That “Av- 
iation’s Patron Saint” is a 
patron in person as well as by 
pen is shown by the log which 
he has kept of his own w^orld- 
wide travels by air. 

AvTR- ROGERS’ enthusiasm 


during his very first flight. This 
was made in an army plane in 1 
Washington in 1925. Since ! 
then he has flown nearly twenty- 
five thousand miles in a net- 
work of lecture tour and journal- 
istic hops over practically every 
state in the Union and across a 
dozen countries in Europe. He 
has ridden in planes and air- 
ships of every size and variety 
and nationality. Now, like 
Colonel Lindbergh, he never 
travels by train or motor-car if T 
it is possible to get to his desti- y 
nation by air. sj 

Some of Will’s flights have 
been notable both for distance and dar- 
ing. In 1926 he flew^ from Rome to Paris, 
and from London to Berlin twMce, once 
via Paris and once via Amsterdam. 
From Berlin, he made an intrepid 
air excursion to Moscow. During this 
journey he had to spend a night in 
a single-motored Russian ship piloted 
by a dare-devil Bolshevik. He had 


so many fine municipal airports and 
rode over such a large number of 
scheduled airlines that he decided, 
upon his return to the United States, 
to tour the country on a lecture crusade 
to awaken Americans to their back- 
wardness in commercial aviation. On 
this tour he used aerial transportation 
as frequently as possible and often 
ended the fears of local reception com- 


ever experience a “mishap.” Every- 
thing had gone smoothly until the 
mail plane in which he was traveling 
was about to land at Las Vegas, New 
Mexico, for a new supply of gasoline. 
Here, upon hitting the surface of the 
landing field, the plane's right wheel 
crushed and the machine turned a 
somersault and landed flat on its back 
with its pilot and passenger upside 


mittees, after the last train had pulled down. No one was injured, however. 

Will merrily exclaimed: “This 

serves me right for not going to 
the Democratic convention in- 
stead.” His first care was to- 
absolve the pilot from all blame 
and whenever referring to the 
affair (in the future) he always 
spoke of it, not as an accident, 
but as “an incident.” 

That seemed to be Will’s un- 
lucky day, for at Cherokee, 
Wyoming, late in the afternoon, 
a section of the landing gear of 
another plane collapsed and 
spilled him out on his ear. After 
the second crash, Will re- 
marked: “Once in a while I’ve 
had a horse throw me where I’ve 
been underneath him and him 
topmost, but I've never been 
thrown like I was today. They’re 
getting easier, however. The 
first spill wasn’t so bad, and the 
second was almost a pleasure.” 



PILOT AND PASSENGER 
This photograph was taken at the completion of a 
record-making business trip from Ik)s Angelos to New 
York and return in 81 hours, including the 18 hours 
8j>ent in New York, and all incidental transfer stops 

•- in without bringing him with it, by a 1 
3, last minute arrival by plane. s 

e In the fall of 1927, Will flew from I 


W HEN Will was ready to 
leave Hadley Field, New^ 
^ Jersey, on his first transconti- 
8 nental flight from New York 

8 westward, the weather prospects 

were exceedingly un propitious. 
The ceiling was low and a mean drizzle 
shortened the visibility. William C. 
Hopson, an ex-army flyer, was the 


by a dare-devil Bolshevik. He had him to hold the control stick part of 
enough nerve left, however, to fly back the way. A few weeks later, Mr. 


Mexico City to Los Angeles with no pilot scheduled for the run to Cleve- 
less a pilot than Colonel Lindbergh, land. “Hoppie” didn’t like the looks 
the man, of all men, Will most ad- of things, but Mr. Rogers was in a 
mires. Will's joy was increased to the hurry to get back to Los Angeles. Be- 
Nth degree when Lindbergh allowed fore long they got word that it was 


by the same route. Will had planned 
to fly south over the Balkans to Con- 
stantinople and back with Mrs. Rogers, 
but learned just before leaving Berlin 
that he would not be able to get back 
in time to catch his return steamer at 
Cherbourg. Instead, he and his wife 
flew from Munich to Zurich, where 
their two younger children were then in 
school, hired a private hydroplane, and 
made an aerial sight-seeing tour of the 
most famous Swiss peaks and lakes. 
Next, after descending the Rhine by 
steamer to Cologne, Will again dis- 
played his faith in the airplane by put- 
ting Mrs. Rogers and his children on 
an Imperial Airways Express and wav- 
ing them off to call on some friends in 
London, then hopped into a Junkers 
monoplane himself and flew direct to 
Paris on business. 

When in Europe, Mr. Rogers saw 


Rogers unwittingly- established a new 
record by making the first round-trip 
passenger flight in regular mail-planes 
from Los Angeles to New York and 
back within four days. This was not 
a stunt flight. Will had to go to New 
Y ork on business and he wanted to be 
back as soon as possible. 

>5yLTH0UGH his air-tickets cost him 
eight hundred dollars, or twice as 
much as the train and Pullman fare, 
the air route saved him a full week's 
time, and so more than justified its cost. 

Will Rogers' confidence in the mod- 
ern airplane results from the fact that 
in all his years of flying, both in the 
United States and abroad, he has 
never met with a serious accident. And 
not until he started to fly from Los 
Angeles to the Republican Convention 
at Kansas City in June 1928 did he 


commencing to clear up out in Penn- 
sylvania, so Hopson decided to start. 
In spite of the fog, he made it through 
to Belief onte, and then on to Cleve- 
land on schedule time. A year later, 
however, when flying the mail east- 
ward from Cleveland, “Hoppie” be- 
came lost in the fog, crashed into one 
of Pennsylvania's mountains, and was 
killed. The next morning. Will Rogers, 
remembering his brave pilot, published 
the following tribute: 

“New York, Oct. 19.— It was a dark, 
rainy, cloudy day on the New York 
end of the transcontinental airmail. 
No planes through in two days. I 
wanted to get home to my family in 
California. 1 insisted on going. It 
wasn't bravery — it was dumb ignor- 
ance and unlimited confidence in all 
airmail pilots. 

“I kinder feel like his skill saved my 
life that day. So ‘Hoppy' old boy, 
here’s hoping you are piloting the be^ 
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cloud the Bobs has got in His hangar 
up there, and that you don’t have to 
worry about low ceiling, engine miss- 
ing, head winds, or even the old rip- 
cord will pull in case— Yours, Will 
Rogers.” 

During both his 1926 and 1927 
lecture tours, Will related his aerial 
adventures abroad, described the net- 
work of Europe’s airways and the 
safety of airplane travel as demon- 
strated by England’s, France’s, and 
Germany’s traffic and accident records, 
then pointed out the potentialities of 
airplane travel in this country and en- 
larged upon its pleasures and benefits. 
During those years, practically the 
only aerial passenger service this 
country afforded was that of the trans- 
continental mail planes. To-day, Will 
has the satisfaction of being able to 
praise the service of the numerous well 
equipped mail and passenger lines that 
have since been established. 

W HAT a great bunch of men 
we’ve now in the air,” he ex- 
claims. ”The pilots are all ex-army or 
navy men, so you don’t have to stop 
to figure which is safer, a plane or a 
oar. All you have to do is to compare 
the intelligence of the men who pilot 
these planes with that of the average 
person who drives a car. You know, I 
am a coward at heart. I am scared of 


body says much about the ground 
crew. Yet Without them the airmail 
could not have been flown millions of 
miles last year with so few mishaps. I 
don’t advise flying with anybody that 
happens to have a thing that is shaped 
like an airplane. But I do advise with 
the utmost confidence, anyone flying 
with our real recognized passenger 
lines.” 

W HEN asked if he ever gets ”air 
sick,” Will replied: “Now the 
air is just the same as the ocean. I’m 
making no alibis for it. If it’s windy 
and rough, you are liable to feel your 
stomach rising and falling with the 
plane. But if it’s nice and smooth, as 
it usually is on a pleasant day, there’s 
not a chance in the world of anyone’s 
getting sick. 

“But what you want to think 
about,” he continued, “is the fun of 
flying. Why, it’s like sitting astride a 
lively cloud and sailing over the earth 
with a marvelous ever-changing moun- 
tain-top view beneath you. In the 
east you get the colorful panoramas of 
spring’s tender greens and autumn’s 
gorgeous foliage. Out west you soar 
over magnificent painted deserts lone- 
some as the moon, except for the light- 
house keepers’ houses that look just 
big enough to keep matches in, near 
the occasional light-towers that mark 


night flying, with the revolving search- 
light beams of the beacons to guide you 
below, — especially the thrill of sailing 
over a big lighted city at night. Below, 
you see hundreds of lighted rows of 
streets running in every direction, the 
dark oqtlines of the rivers and lakes, 
and the thousands of automobile 
headlights that dart around like bugs. 
And the greatest thrill of all is when 
you glide down, in ever narrowing 
circles, to a well lighted field at night, 
with planes coming in and leaving. It 
just reminds you of a carnival or of 
Coney Island. It makes you feel we 
are getting somewhere with our avia- 
tion. There is not much of a kick in 
coming into a railroad depot. All you 
see is the sides of other cars. But 
when you swoop down out of the dark- 
ness into all this flood of light and 
efficiency— well, you’ll just have to 
experience the sensation yourself, 
that’s all! 

“Speaking of those tiny desert light- 
houses reminds me of the real folks 
I met in a praire lighthouse once. 
Most people don’t know such a thing 
as a lighthouse keeper in the middle of 
the prairie even exists. One time when 
I was flying from Beverly Hills to 
Chicago in a mail plane, we had to 
buck a head-wind so long we ran short 
of fuel and had to stop at an emergency 
landing field next to one of these in- 


every thing. But I’ve got so 
much confidence in these pi- j 
lots I just climb up in there like | 
a baby crawling up into his 
mother’s arms. Why, these 
fellows are the most careful 
flyers in the world. They have 
flown long enough to know the 
danger of it. They never pur- 
posely take a chance. I al- 
ways figure their lives are 
worth more than mine. I’ve 
lived mine and had my fling, 
while most of theirs is still in 
front of them; so if they are 
willing to go, I am. They 
don’t have to take off unless 
they want to. It’s up to them. 

They are the last word. The 
company knows they will go if 
it’s physically possible to do so, 
and they let them decide. 

“In case of any kind of 
danger, these real pilots have righ 
half a dozen things up their 
sleeves to do. I will get in a plane and 
start for the Fiji Islands with an army, 
navy, or mail pilot if he thinks he can 
make it. One of the reasons why 



“TWO BEST PRESS AGENTS” 

Col. Charles A. Lindbergh and Will Rogers have been 
rightly called the two beet press agents in aviation today 


the route. Then you strike a valley 
with pretty little ranches all along the 
edges, and feel as if you were back on 
earth again. And here’s another 


land lighthouses in the middle 

of Wyoming to ‘gas her up.* 
Well, there is where I met ray 
first lighthouse keeper, a real 
honest-to-goodness one that 
works for Uncle Sam and stays 
there twenty-five miles from 
the nearest post office three 
hundred and sixty-five days a 
year, just to keep the tower 
light burning to guide way- 
farers on their route, the same 
as if he was out on a lonely is- 
land off a desolate rockbound 
coast. 

“^T^HE tower had a big re- 
X volving light on top of it. 
At its base was a little power- 
house containing the electric 
motor that runs the beacon and 
all the lights that were around 
the field. These lighthouses are 
day strung clear across the conti- 
ne. t to guide airmail pilots at 
night, i Be\ ween New York and Chi- 
cago tney a^e ten miles apart. In the 
west, they i tand twenty-five miles dis- 
tant, but in between, just about every 


Lindbergh is such a great flyer is be- great thing about air travel. Even if three miles, are small flicker lights, 
cause he came from the army and air- you go over a country^ one way and These are controlled by the sun’s rays 


mail schools. The army, navy, and come back by the very same route, and go on when the sun goes down, 
mail are the three sure-fire instruction the whole thing looks different to you. No one has to tend them. At least 


branches. But it’s not only the men, 
it’s the equipment that makes travel- 
ing with them safe. Never forget the 
ground men. Successful operation 
depends upon careful inspection and 
i^lful workmen at the hangars. No- 


It’s because you’re seeing it from ex- 
actly the opposite angle. Yet you will 
swear you didn’t come that way be- 
fore. 

”But, glorious as it is, flying during 
the day is like slumming compared to 


one light is always in sight, barring fog, 
“Well, here lives the keeper and his 
wife in a tiny box house, partitioned 
into three little rooms. They have no 
neighbors, but they know all the pilots 
on the run, their joys and their sor- 
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KNOW HIM? 

Disjpuispcl by a flopping Panama hat, Will 

RogerR is given away by the nearby plane 

rows, and always watch for them to 
stop, or to wave at them when they 
pass. When night comes on, the 
keeper goes out and turns on the lights 
that outline the field, then the big 
tower light. Each keeper gets a hun- 
dred dollars a month from the Depart- 
ment of Commerce, \\ith house and 
fuel furnished. I found this lighthouse 
keeper's wife a mighty cheerful and 
wholesome middle-aged woman. She 
wasn't interested much in a permanent 
wave, or reducing, but she did bake 
some of the best bread and make some 
of the best coffee I have had in years. 
They have two sons in college and are 
two of the finest folks I ever met. " 

ALTHOUGH accustomed to crack- 
jt\ ing jokes about other people, Will 
seldom plays them on himself. Last 
season, however, he unwittingly stuck 
himself into a most colorful pickle. On 
one of his lecture tour jumps - it was 
between St. Petersburg and Pensacola, 
Florida thepilot lost his bearingseven 
in the day time and had to land in a 
field in order to find out the name of the 
adjacent town. This predicament so 
deeply impressed Will's mind with the 
need of having all towns identify them- 
selves from the air, that he immediately 
began to campaign for this innovation. 
Later he even went so far as to publish 
an offer to pay for the paint used by 
every town which would label itself for 
the benefit of sky-riders. The response 
to this offer was nation wide and of 
startling proportions. Soon poor Will 
was snowed under with paint bills. 
Some towns jokingly pretended they 
thought he was bluffing and “called 
him” by requesting him to send the 
money in advance. 

*^Well,” Mr. Rogers laments, “right 


there is where I stepped into paint 
plum up to and over my financial 
neck. Say, Sherwin Williams didn't 
have enough to have supplied the 
demand. I started with an awful 
poor idea of the number of towns in 
this country. I sure did mean well, but 
I just gnawed off more than I could 
chew. For instance, Pontiac, Michigan, 
sent me a bill for 98 dollars. I thought 
somebody must be going into the paint 
business up there. But they told me 
they had some pretty big building up 
there. If they've got buildings that big, 
however, I'm going to fly up there and 
land on 'em some day. The Saratoga 
ain't that big, and all the Navy lands 
on it. 

“Yet Pierce City, Missouri, with 
three more letters in its name, sent me 
a bill for four dollars and a half. It is 
a nice beautiful little city down next to 
Oklahoma. You see, the nearer they 
get to Oklahoma the more honest and 
economical they are. 

“The Kansas City Chamber of Com- 
merce advised me that the state at that 
time was having a Paint and Clean Up 
Week and asked would I mind just in- 
cluding enough to paint and clean up 
Kansas. Now can you imagine me 
cleaning up Kansas? Can you imagine 
anybody cleaning up Kansas? Even 
Carrie Nation couldn't do it. 

“Wichita Falls, Texas, put in a bill 


too. No corruption. No scandal. 
They only want what it takes. From 
out in the west, Ontario, California, 
wrote: ‘This is a strong Republican 
district, and if too much oil paint is 
used we might be drawn into the oil 
scandal. So 26 dollars will cover every- 
thing.' See, there is Chewraw for two 
dollars and Ontario for twenty five. 
One Democratic and the other Re- 
publican. Chewraw only wants to 
print its name. Ontario only wants to 
cover everything.” 

W ILL’S altruism soon became too 
costly even for his plump purse, 
so he was forced to limit his offer to 
towns with four letter names, then to 
three letter names, and finally to the 
furnishing of the paintbrush alone. But 
the nation-wide publicity he secured 
for the air-man’s needs and the agita- 
tion he started completed his work. 
Recently, the Kansas legislature has 
passed a law requiring every town in 
the state to brand itself for bird's-eye 
identification, and other states now 
have the same legislation under consid- 
eration. 

Will's enthusiasm increases with the 
years. He declares he is going to keep 
on flying until his beard gets caught 
in the propeller. Now he is actively 
campaigning for “a municipal airport 
for every city!” and “a landing fair-way 


LOOKING IT OVER 

'This thing of talking about ^somebody's life being too valuable to risk in an airplane' is not 
only the bunk; it's an insult to the men we ask to do our flying," is Will Rogers’ viewpoint 


for only two forty. See, that's the kind 
of people you meet in a Democratic 
state. The minute you get out of Re- 
publican territory you see honesty and 
square dealing creeping in. Brasstown, 
North Carolina, had enough sense of 
humor to paint their name in public 
and charge me only ten dollars for it. 
That's fair, for there is a sprinkling of 
Republicans in that state, and you can 
see just a fringe of corruption creep- 
ing in. 

“Chewraw, South Carolina, wrote: 
‘Send two quarts of yellow paint. Two 
bucks. Put up or apologize.' See, 
that's down south with the Democrats, 


on every golf course!” Here again he 
has set the example by making possible 
the use of one of the polo fields on his 
California ranch as a landing field. 
Surely, if anyone deserves to go down in 
history as the “Patron Saint of Avia- 
tion,” it is Will Rogers, 

Will Rogers tells above of the joys 
and convenience of flying. Starting 
on page S2U of this issuCt Professor 
Alexander Klemin, of the Daniel Gug- 
genheim School of Aeronautics, gives th£ 
facts of aerial transportation as it is 
carried on in the United States today* 
— The Editor. 
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’CHUTE THRILLS BY RADIO 

With a ‘*chin strap’* microphone and 
a 24-pound transmitter strapped 
around his waist, Charles J. de 
Bever has been experimenting in 
broadcasting sensations of a para- 
chute jump at Roosevelt Field, N. Y. 


COLONEI. LINDBERGH TOUCHES THE KEY 

As Technical Adviser of the Transcontinental Air Transport, Colonel Lindbergh 
recently touched a telegraph key which flashed the signal across the country for 
the start of the 4H-hour airplane-train service across the continent. At the 
left is Governor Young of California, and at right Mayor Porter of Los Angeles 

AIRPORT “STOP-GO” ^ ^ 

The airplane traffic officer has made 
his appearance. At the Newark, 

New Jersey, Municipal Airport, 
where he handles traffic on the 
Newark-Boston Colonial airline, he 
stands in a position where he may 
readily be seen by pilots in the air or 
on the ground. If he holds aloft a I 
huge red flag, it denotes “stop;” a I 
blue-yellow checkered flag means ‘ ‘go“ 
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PRACTICE MAKES PERFECT 
—PERHAPS 

One of the many practice stands for 
golfers which are said to be springing 
up along the highways near Chicago. 
The golfer brings his clubs, pays a 
moderate sum per hour, is given a 
pail of golf balls, and drives to his 
heart’s content. The caretaker or 
his assistants retrieve the balls later 

< ROOSEVELT HIGHWAY 

View of the new unit of the Roosevelt 
Highway from Canada to Mexico on 
the Paclflc Coast, between Oxnard, 
California, and Santa Monica, Cali- 
fornia, which was recently finished 


■r 


When the Field Museum of Natural 
History wanted a sculptured figure 
of an Australian bushman for its 
collection of figures representing all 
races, “Clico,” four feet tall and 
claiming to be nearly a hundred 
years old, appeared in a circus just 
outside Chicago. Prevailed upon to 
pose, Clico was cast in plaster by 
John G. Prasuhn, a staff sculptor 
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OUR POINT OF VIEW 


An Inventor Passes 

A CAREER of remarkable achieve- 
ment ended on August 3 with the 
death, in Washington, of Emile Ber- 
liner, inventor of the gramophone, the 
first disk record talking machine, and 
of the telephone transmitter from 
which has evolved the radio micro- 
phone of today. Mr. Berliner was 79 
years of age. 

An immigrant from Hannover, Ger- 
many, in 1870, Mr. Berliner sold glue, 
painted backgrounds on photographic 
enlargements, was a traveling sales- 
man, and in 1877 became a store clerk 
in Washington. His inventive genius 
soon manifested itself when, after ex- 
perimenting in his spare hours, he in- 
vented the loose-contact transmitter 
which placed the telephone on a com- 
mercial basis three years after its in- 
vention by Bell and Watts. 'J'hen 
came the gramophone and his inven- 
tion of the present method of dupli- 
cating disk records. He worked on a 
helicopter before the Wright brothers’ 
success with the airplane, traced the 
cause of high infant mortality to raw 
milk, invented the first light-weight 
internal combustion engine for air- 
craft, and developed acoustical de- 
vices. 

Mr. Berliner was, as the saying goes, 
a man of parts; his versatile genius is 
reflected in a large number of remark- 
able inventions in everyday use all over 
the world. He was the recipient of 
high honors and several medals, and 
wrote many articles and books. An 
article concerning Mr. Berliner and his 
many inventions was published in 
the pages of the July, 1927 issue of 
the Scientific American. 

Our Naval Adviser 

T here is no subject of more abid- 
ing interest to our readers than 
their militaj-y forces, their Army and 
their Navy. The development of 
these two services must keep abreast 
of the industrial development of our 
country and yet in time of peace w^e 
are prone either to forget entirely 
these two sister services, or to take 
their efficient state of preparedness 
for granted. 

The difficulty many civilian readers 
have in following the technicalities in- 
separable from modern military wea- 
pons is doubtless responsible for their 
apparent lack of interest in military 
matters. In the past the Scientific 
American has from time to time 
offered its readers articles on the mili- 
tary which, although strictly accurate, 
were stripped of technical terms and 


readily understood by its readers. In 
order to continue to keep pace with 
military developments and to maintain 
our traditional reputation as dissemi- 
nator of authoritative military informa- 
tion, we have added to our list of cor- 
responding editors, Captain W. D. 
Puleston of the U. S. Navy, who will 
serve as Technical Adviser in Military 
Matters. 

Captain Puleston was graduated 
from Annapolis in 1902, from the Naval 
War College in 1915, and from the 
Army War College in 1925. He served 
in connection with the Naval War 
College Staff in 1915 and 1916, and in 



Captain W. D. Puleston, U. S. N. 


all naval grades from Midshipman 
to Captain has spent 17}^ years at 
sea. During the World War, he served 
in 1917 on the staff of the Comman- 
der-in-Chief of the Asiatic Fleet as 
Fleet Gunnery Officer, and in 1918 in 
command of the destroyer Cushing in 
the war zone. For his war service he 
was honored with the award of the 
Navy Cross. 

Captain Puleston in 1916 collabor- 
ated with Admiral Knight in preparing 
a history of the Naval War College, and 
has reviewed several books for the 
United States Naval Institute. In 
1926 he published “The Dardenelles 
Expedition," a condensed study of 
that amphibious undertaking which 
has gone into two editions and which 
has been recently accepted by military 
students as authoritative and by civil- 
ian readers as clear and concise. This 
book has been pronounced correct in 
all essentials by General von Sanders 
and General Sir Ian Hamilton, K.C.B., 
the opposing leaders — truly a unique 


tribute to its fairness of exposition. 

Captain Puleston’s treatment of the 
expedition in the Dardenelles is suffi- 
cient justification for expecting that 
he will be equally unbiased and illu- 
minating in what he writes — on Army 
and Navy matters — for these pages. 
Coupled with this is the fact that his 
varied experience afloat and ashore 
qualifies him to keep Scientific Amer- 
ican readers accurately informed of 
their Navy. His connection with 
Scientific American as Technical Ad- 
viser on Military Matters has received 
the approval of his superiors. 

We count ourselves fortunate. 

Seeking Genius 

T OO often or, we might say, 
practically always the embryo 
genius is left to find himself; he is 
seldom sought out, given special at- 
tention, and his intellect nurtured to 
maturity as it should be. The result, 
perhaps, is that after a severe struggle 
against handicaps, he may or may 
not attain the eminence that is right- 
fully his. “At present," recently stated 
Professor N. E. Gordon of Johns 
Hopkins University, “we are simply 
dependent upon the chance possession 
of wealth, health, perseverance, social 
rank, and self-denial to save the highly 
endowed for the progress of our race." 

Possible future geniuses in chemistry, 
however, are going to be sought out 
and given more individual attention 
at Johns Hopkins. Mr. Francis P. 
Garvan, president of the Chemical 
Foundation, has endowed a “super- 
chemists" chair at that university and 
already nine students are ready to 
embark on the new course under Pro- 
fessor Gordon, in the fall. Nominated 
by chemical companies in the states of 
their residence, these men are to be 
left to the research of their choice 
without outside dictation. Later, 48 
students will be selected in like manner, 
one from each state, their attributes 
being judged by the following per- 
centages: health, 7.8; creative ability, 
13.7; book ability, 7.8; intellectual 
honesty, 11; perseverance, 8.9; faculty 
of observation, 10.1; enthusiasm, 8.9; 
conduct 7.8; character, 9.2; and college 
standing, 15.3. 

How these figures were arrived at 
has not been told but to us they seem 
a fairly efficient group of ratings. 
Relative values indicated are in- 
teresting, particularly as we note that 
health is but a poor second from the 
bottom of the list and is an even tie 
with conduct. College standing seems^ 
somewhat high since our observation 
has been that often this is the direct^ 
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result of book ability, which is here 
rated lowest, and not at all the indica- 
tion of superior imaginative intellect. 
We believe, further, that imagination, 
per ee, should be given a relatively 
high rating in this list. Social rank 
and wealth are not included, obviously 
because, although these would give a 
man certain freedom from handicaps, 
genius is very often found among those 
having neither. Whether the ratings, 
as a whole, will prove a touchstone 
for the discovery of genius, only 
much experience in using them can 
determine. 

Parity and thp Public 

T here is today no question that 
has a more significant bearing on 
international comity than that of arma- 
ments. The question of limiting armies 
and navies has threatened more, per- 
haps, than anything else, to nullify the 
post-war efforts of nations to create 
a leading sentiment against war. Par- 
ticularly has the discussion of naval 
limitations engendered distrust and 
suspicion of the motives of England and 
America among not only the peoples of 
these two nations but also among 
those who are not so vitally affected 
by the problem. 

The extent to which navies shall be 
limited, how great should be the cut 
in peace-time armies, and just what 
degree of preparedness is concomitant 
with the spirit of the Kellogg Pact are 
all moot questions and as difficult to 
follow in their many ramifications as 
they are difficult of solution. 

The Scientific American will fol- 
low the efforts of the naval yardstick 
makers closely and promises its readers 
to keep them thoroughly informed of 
events as they transpire. Its interest 
in naval affairs is no new departure; 
several decades ago when we had tem- 
porarily lost our sea consciousness the 
Scientific American published arti- 
cles by Mahan who, although well 
known in Europe, was almost unknown 
in his own country. It hopes that the 
veil of secrecy so carefully thrown 
around the 1921 conference will not be 
considered necessary by the present 
administration. Both Great Britain 
and the United States are accustomed 
to freedom of the press; eventually all 
negotiations must be made public, and 
a yardstick that can accurately mea- 
sure men-of-war can not be hid in a 
closet. 

Rightly or wrongly, many Americans 
still consider that they voluntarily re- 
Unquished naval supremacy in 1921 
and that, in the meanwhile. Great 
Britain has built up her strength in 
cruisers until she has recovered actual 
supremacy. No good will come from 
concealment of further American sacri- 
fices even if it leads to temporary offi- 
cial accord. Britain and the United 
States are both accustomed to form- 


ing their own public opinion and 
neither can be long imposed upon by 
government statements. So the gov- 
ernments of both countries will be well 
advised to avoid such closet diplomacy 
and to remember that the British and 
the American public can bear the 
plain-spoken truth. 

Further, no lasting concord will exist 
unless founded on parity, neither 
country will brook second place, and 
both are navy-minded enough to re- 
member that Germany's second-best 
navy could not keep open Germany's 
ports during the World War. If Brit- 


Allan Curtiss Hoffman 

I T becomes our sad duty to 
record the death of Allan 
Curtiss Hoffman which occurred 
on July 21, 1929, at his home in 
Englewood, New Jersey, after 
a short illness. 

Associated with Scientific 
American in 1913 as Adver- 
tising Manager, after previous 
experience in magazine publica- 
tion, he became Secretary of the 
Scientific American Publishing 
Company in October, 1918, and 
Secretary-Treasurer in 1924. 
His active business connection 
ceased in June, 1928, but he re- 
mained a Director to the time 
of his death. During the past 
year he has been executive Vice- 
President of American Cirrus 
Engines, Inc. 

Of amiable and pleasing per- 
sonality he readily made friends 
and held them. To all tasks he 
brought enthusiasm and concen- 
tration which urged to a thor- 
ough analysis at^d his counsel 
was readily sought throughout 
a wide acquaintance. As a gov- 
ernor of the Englewood Hos- 
pital he directed all the pub- 
licity of the successful endow- 
ment drive two years ago, and 
during the war was very active 
in the Liberty Loan and Red 
Cross drives. 

He leaves a wife, a married 
daughter, and a son just gradu- 
ated from Yale. 

We embrace this opportunity 
to affirm our appreciation of 
his wise counsel and warm 
friendship which will be greatly 
missed. 


ain is dependent on the high seas for 
food, the United States depends on 
outside sources for rubber, manganese, 
and many other articles essential to 
her daily life; if Britain has com- 
merce on the Seven Seas so has the 
United States, and if the British mer- 
chant marine exceeds, then the Ameri- 
can cargo exposed to enemy capture 
is equal to that of Great Britain at 
present and is fast exceeding it. Our 
stake on the ocean, subject to belliger- 
ent interference even when we are 
neutral, is too enormous to confide 
longer to the protection of any other 
navy than our own. 


Finally, we cannot escape the con- 
viction that Great Britain will make 
a most serious error if it endeavors for 
any specious reasons to relegate the 
American Navy to second place, for 
even if it should succeed for the mo- 
ment, the lapse of a few short years 
would reveal the disparity to keen 
American eyes, and then the American 
public would be forever convinced that 
it is worse than futile to negotiate 
further with Britain. And this con- 
viction would have an ill effect on 
British-American relations that would 
be difficult to over-estimate. Nor 
should the British people quickly for- 
get that had the United States pos- 
sessed a stronger navy in April, 1917, 
they would certainly have been spared 
some anxiety and perhaps the last 
year of the war. 

Wooden Nutmegs 

E ven long before the supplanting 
of the itinerant peddler of New 
England by automobiles and modem 
merchandising methods, wooden nut- 
megs had passed the heyday of their 
"‘popularity" and housewives refused 
to be taken in by the petty penny- 
grabbing peddlers. Yet in these days 
of universal enlightenment, wooden 
nutmeg methods are still more vi- 
ciously applied to the selling of many 
articles, one of the most important 
being ordinary eyeglasses, or spectacles. 

The eyesight of thousands of persons 
is being jeopardized by spectacles sold 
by unscrupulous mail order houses, 
according to the Society for the Fre- 
vention of Blindness. The Society 
brands the operations of these firms 
as "both a fraud and a menace." 
Obviously, without a proper examina- 
tion, it is impossible to fit glasses to 
the eyes of the individual, but these 
quack firms glibly advertise that their 
"splendid glasses will enable anyone 
to read the smallest print, et cetera, 
and prevent eye strain and headaches." 
The spectacles they send on orders 
are simply magnifying lenses in cheap 
frames and will not fit any eyes except 
by the merest chance. The deplorable 
result of wearing these magnifiers is 
that many disease conditions which 
ordinarily result in total or partial 
blindness n ay be temporarily con- 
cealed $nd >ot be discovered until it 
is too late f ) correct them by legiti- 
mate fitting of glasses or other means 
of eye treatment which are readily 
available. 

The public is warned not only not 
to use such spectacles but also to 
discourage their use by others. No 
one was really harmed by wooden 
nutmegs — in fact they have furnished 
much amusement even to those who 
were credulous enough to buy them — 
but mail order spectacles are danger- 
ous and those who sell them are among 
the very vilest of quacks* 
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THE AUTOGIRO IN FLIGHT 


This unusual photograph of an autogiro in flight was taken when 
C. J. Faulkner was piloting it over Pitcairn Field, Philadelphia, 


Pennsylvania. Notice the rable connecting the four vanes. This 
could be dispensed with in flight, but is necessary when starting 


How the Autogiro Flies* 

A Non-Technical Explanation of the Operation and Performance 
of the Aircraft Dubbed the **Flying WindmilV* 

By EARL D. OSBORN 

Contri bating Editor of Avmtian 


D rop an airplane vertically and 
it will move forward, even 
though it is held In a hori- 
zontal position which prevents 
it from assuming a normal gliding 
angle. If one wing of the airplane be 
put on backwards and the plane again 
dropped, it will spin around. 

This is the essential fact to be re- 
membered in considering the principles 
of the autogiro. The aerodynamics of 
the machine are in reality extremely 
complicated, but if one remembers that 
it is an upward current of air directed 
against the under sides of the blades 
of the rotor which causes its rotation, it 
is much easier to understand how and 
why the machine flies. The forw^ard 
motion of the autogiro only indirectly 
causes the rotor to turn. The turning 
motion is produced because the rotor is 
tipped back to the angle of flight and a 
certain part of the air flow caused by 
the forward motion strikes the blades 
from underneath and causes them to 
turn. If the rotor or windmill, as it is 
popularly called, were kept absolutely 
parallel to the air, it would slow down 

^Reprinted by XMnnission of At/iafum* 


C HANGES in any art, when 
they portend revolutionary j 
developments, are always in- i 
triguing, but when the back- I; 
ground of the subject is com- 
plicated, it is seldom that the 
inwardness of it is brought out 
in such a manner that the lav- 
man can grasp the fundamentals. 
Here is an exceptional case. 
The author of the accompany- 
ing article has explained the 
operation of the ‘mying wind- 
mill” in such a way that one 
need not have a thorough 
knowledge of aerodynamics to 
understand. 

It is early as yet to predict 
a future for the autogiro, but 
its evolution will be interesting 
to follow, and it is entirely pos- 
sible that its principle of opera- 
tion, or discoveries made in the 
course of experimental work, 
may play a large part in the 
future of commercial and civil 
fl3dng.— TAe Editor, j 


but, as soon as it did, the autogiro would 
start to sink and the air wo^d again 
strike it from underneath and cause 


the speed of rotation to increase. The 
only way, barring accident, in which 
the rotor can be stopped in flight is by 
putting the machine in a dive which 
is so steep that the rotor will be abso- 
lutely vertical and in line with the path 
of descent. 

T O start the rotor turning, the ma- 
chine has hitherto been taxied 
along the ground. As the mast about 
which the rotor turns is raked back in 
relation to the fuselage and the line of 
propeller thrust, the rotor is tilted with 
its rear lower than the front. When the 
machine moves forward, the angle 
causes part of the wind to strike the 
blades from underneath and this starts 
the rotation. When the blades get ro- 
tating fast enough (about 80 or 90 
revolutions per minute), the machine is 
ready to take off. The climb is accom- 
plished by having the machine tilted to 
a considerable extent in regard to the 
line of flight. If the stick is pulled too 
far back and the angle becomes too 
ateep, the machine will begin to settle, 
but this merely increases the upwkrd 
action of the wind against the bottom 
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of the blades, causing them to rotate 
faster. When the desired altitude is 
reached the plane is leveled off, but the 
rotor is always kept at a slight angle to 
the path of flight. 

In the first models of the autogiro, 
which were built more than nine years 
ago, the blades of the rotor were fixed. 
On all subsequent models, the blades 
have been fastened to the vertical shaft 
through the medium of universal joints 
which allow the blades to move up and 
down and also to move closer together 
or farther apart. The universal joint, 
like the joint on an automobile drive 
shaft, allows movement in any direc- 
tion but prohibits rotation. Once the 
rotor has started to turn, centrifugal 
force tends to hold the blades out hori- 
zontally or rather at nght angles to the 
shaft. 

The centrifugal force also tends to 
keep the blades equally spaced around 
the circumference of the rotor. How- 
ever, when the rotor is turning very 
slowly, or when it is idle, the blades 
would droop to the ground and might 
bunch together. (For storage, the 
blades are all folded back and arranged 
parallel to the fuselage.) To prevent 
the drooping and bunching while start- 
ing the rotor, it has been necessary to 
hold each blade up by a cable which 
runs to the top of the mast. It has also 
been necessary to keep the spacing of 
the blades by means of cables and 
shock-absorber cord between each of 
the blades. As soon as the rotor starts 
turning, the centrifugal force keeps the 
blades in the proper position and the 
cables could be entirely dispensed with, 
which would increase efficiency and 
improve the looks and simplicity of the 
machine. Especially when taxying, to 
start the turning of the rotor, care 
must be taken to see that too much 
stress is not put on the cables. 

T he fact that the rotors are hinged 
on a universal joint is a point the 
significance of which is not immediately 
grasped by those whose minds have 
been accustomed to think along lines 
of airplane structures. It means that 
the blades of an autogiro do not have 
any very great bending stress as do the 
wings of an airplane. Practically all the 
stress is in tension. The blades lift, but 
the lift is transmitted to the autogiro 
through means of centrifugal force. 
The lift of the blades tends to move 
them up to a vertical position while the 
centrifugal force tends to hold them 
horizontal. The effect is much as if the 
autogiro were fastened to the middle of 
a rope. If the two ends of the rope 
were pulled apart, the machine would 
be raised up but the strains on the rope 
would be only tensional. When the 
autogiro hits a severe bump or is pulled 
suddenly out of a dive, the lift of the 
wings becomes greater than the cen- 
trifugal force and the wings rise up 
momentarily above their normal posi- 


tion, but the forces on the hinges re- 
main tensional. 

In the autogiro, the angle of inci- 
dence (that is, the angle at which the 
blades are set in relation to the fuse- 
lage) remains the same but the angle of 
attack (that is, the angle at which the 
blades meet the air) is varied by allow- 
ing the wings to move up and down. 
The result is that the blade which is 
going down wind has approximately the 
same lift as the blade which is going 
against the wind. The details of the 
aerodynamics involved are extremely 
hard to grasp, even scientists seeming to 
differ, but the general principle is that 
the blade going against the wind rises 
and receives more wind from the top 
and less from the bottom. This de- 
creases its angle of attack which de- 
creases its lift. When the blade starts 
going down wind, centrifugal force 
moves it down again, which means that 
more wind strikes it from underneath 
increasing the angle of attack and 
thereby increasing its lift. The wings 
are also hinged so that their spacing 
can be changed and the blade moving 
against the wind tends to catch up to 
the other blades. 

The autogiro which Harold Pitcairn 
demonstrated at Langley Field recently 
was brought over from England. The 
fuselage used is that of a two-seater 
Avro fitted with a Wright Whirlwind 
engine. Improvements are being in- 
corporated in the autogiros at a rapid 
rate, and, in later models, the fuselage 
has been shortened and it is possible to 
start the rotor turning by pulling back 
the control stick, thus throwing the 


slipstream up against the rotor blades. 
In Pitcairn's machine, it is necessary 
to taxi around the field at a slow rate 
until the rotor starts turning at a suffi- 
cient rate to allow a take-off. This is 
a delicate proposition, for until they 
get going fast, a bump while taxying 
will tend to break the cables supporting 
the blades. Also, the blades get a rough 
motion and it is necessary for the ma- 
chine to be stopped before the take-off 
in order to let them smooth out. About 
three quarters of a mile of slow taxying 
is required before the rotors gain their 
required 90 r.p.m. (There is a tacho- 
meter on the rotor.) Judging by eye, 
which is a hard thing to do, the take off 
with one person is about equivalent to 
that of a good OX biplane with two. 
The forward speed, however, is slower 
and although the rate of climb is not 
rapid, the angle of climb is probably 
better than that of an ordinary OX 
plane with an equal load. It is figured 
that the autogiro is about as inefficient 
at these low speeds as an airplane would 
be which had the same plan form. 
Especially in planes of low wing load- 
ing, that is of low landing speeds, the 
efficiency drops off very rapidly as the 
aspect ratio is decreased. At higher 
speeds, this does not make so much 
difference in efficiency and it is claimed 
that the autogiro becomes very efficient 
theoretically at high speeds. 

T he best angle of climb seems to be 
achieved at about 45 miles per 
hour and the best rate of climb at 
about 60 miles per hour. The slowest 
speed at which Pitcairn's machine can 



LOOKING UP AT THE AUTOGIRO 


Piloting a ship of this type w a novel experience for one accustomed to ordinary airplanes. 
At the point where an airplane would stall, the '^flying windmill** merely settles evenly 
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THE VANES ARE HELD BY CABLES 

Wiro« from the vanes to the top of a short maat hold the blades up and prevent them fouling: 
the fuselage or sUbilizers when starting. Note the universal joints placed near the mast 


fly level is about 30 miles per hour. 
Unlike the airplane, there is no danger 
in flying the autogiro at this low speed; 
if the speed is reduced too much, the 
machine merely settles. If on a take-off 
it is found that an obstruction will not 
be cleared, the pilot, that is, one who 
has been flying autogiros and not air- 
planes, merely cuts the gun, pulls back 
the stick and waits for the machine to 
settle. The high speed of the autogiro 
demonstrated at Langley Field was 
about 90 miles per hour. This, how- 
ever, was not at full throttle. 

As the speed increases, the up and 
down movement of the blades increases 
and, in the present model, the blades 
would hit the horizontal stabilizer were 
they allowed any more downward 
motion. Were this not the case, it is 
claimed that the present machine 
would do 110 miles per hour. This 
would give a better speed range than 
is obtained in ordinary airplanes. It 
must also be remembered that the pres- 
ent autogiro is rather a crude contrap- 
tion and little attempt has been made 
to streamline many of its parts. 

T he autogiro controls handle in 
much the same way as those of an 
ordinary airplane. Banking is neces- 
sary on turns as the rotor is equally 
efficient when traveling in any direction 
and would skid indefinitely. The 
ailerons and tail surfaces remain par- 


tially effective even though the ma- 
chine is in a practically vertical descent. 
The down-wash from the rotor is such 
that streamers attached to the stub 
wings go back horizontally showing 
that the stub wings do not reach the 
stalling angle. Although the machine 
can descend practically vertically, a 
forward speed of 25 or 30 miles per hour 
is usually maintained. The maximum 
gliding angle is about half that of an 
ordinary airplane— in other words, 
somewhere between four and five to 
one. This restricts the choice of land- 
ing grounds but, on the other hand, it 
is possible to land in a smaller area. 

The descent is a combination of 
a glide and a settling motion. When the 
pkne comes within 15 or 20 feet of the 
ground, the stick is pulled back sharply. 
The tail skid hits first and the machine 
settles about two feet until the shock 
absorbers come ' Into action. These 
have a play of about 15 inches and it is 
expected to increase this to 24 inches. 
The maximum rate of settling in a ver- 
tical drop is figured at about 16 feet 
per second, approximately the same 
speed as that of a parachute, and this 
should require about 18 inches of shock 
absorber travel. The landing very 
much resembles that of a bird. In the 
Langley Field demonstration, the usual 
run was about 40 feet in practically still 
air and with shock absorbers whi<^ did 
not allow a vertical landing. 


It is hard for one accustomed to 
think along airplane lines to adjust his 
mind on the autogiro. As pointed out 
in the opening of this article, the rotor 
needs practically no forward motion to 
keep it turning, in fact, it is very evi- 
dent that in descent, the turning speed 
of the rotor increases. Structurally, 
too, the airplane and autogiro are en- 
tirely different. The fuselage of an air- 
plane is supported through its wings, 
which are cantilever structures, where- 
as the fuselage of the autogiro is sup- 
ported through members in tension. 
These differences are of great impor- 
tance and value. 

A t first glance, one is etrongly 
L prejudiced against the autogiro 
because a rotating windmill does not 
look as if it were a sound piece of 
mechanism for the support of g i>eavy 
structure. It looks clumsy and foolish 
in the air beside an airplane. It is also 
inefficient at low speeds. On the other 
hand, it can fly slowly with no danger 
of stalling and it can descend practically 
vertically. 

From 50 to 85 percent of airplane ac- 
cidents are blamed on bad piloting. 
This is another way of saying that 
piloting requires too great skill and 
practise. The autogiro is essentially 
easier to fly than an airplane. It can- 
not be stalled or spun. There is no diffi- 
culty about overshooting a field. The 
angle descent is so steep that this re- 
quires no delicate judgment nor esti- 
mating of distance. If there is a crash, 
it will be at such slow speeds that little 
damage is likely to occur. Due to its 
ability to fly slowly without danger, the 
autogiro can be flown in much thicker 
weather than an airplane. 

To those who have become accus- 
tomed to flying airplanes, their first 
flight in an autogiro is apt to be a little 
startling. When the autogiro is throt- 
tled back and the machine apparently 
stops in the air, it is hard to realize that 
this is a normal and safe procedure i^nd 
not a stunt requiring great skill. We 
have become so accustomed to the 
necessity of landing fast and of judging 
height accurately that it is hard to visu- 
lize how much easier it would be to fly 
and how many more people would 
undertake it if these two elements could 
be eliminated. The autogiro has set 
new standards of performance which 
are bound to stimulate flying. 

AFTER Mr, Osborn, contributing 
editor of our contemporary Aviation, 
flew in an auiogiro and wrote the 
illuminating article which we reprint 
above, Harold F, Pitcairn^ of the 
Pitcairn-Cierva Autogiro Company, took 
occasion, in a letter to Mr, Osborn, to 
amend and amplify several of the 
statements made. In order to present 
atl sides, we are printing Mr, Pitcairn* s 
letter in our ** Learning to Use Our 
Wings** department,— The Editor. 
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W HEN the North German Lloyd Bremen arrived at the 
Ambrose Channel lightship on the afternoon of July 
22nd, down went the theoretical ‘'blue pennant 
of the Mauretania into the lee scuppers, for she 
had been beaten by eight hours and fifty-two minutes. 

The time of the new vessel from Cherbourg break 
water was 4 days, 17 hours and 42 minutes, 
thus docking passengers within five days. 

The Bremen is 938 feet long, 98 feet 
wide (beam) and is a 50,000 ton vessel. 

The most extraordinary features are the 
two squat streamline funnels shaped 
like the cross section of a raindrop. 

She is an oil burner using 830 tons of 
oil a day, the steam pressure being 
applied to the four geared turbines. 

The smoke is carried up the sides of 
the boat in chambers to the stacks, 
thus making immense public rooms 
feasible. Every known safety device 
18 provided and the arrangements for 
the comfort of the passengers are un- 
surpassed. The Bremen is a challenge 
to the other steamship lines and they 
are already busy at the drawing board. 


The New Queen of the Sea 



THE “BREMEN” 

This liner crossed m 4 days, 17 
hours and 42 minutes, beatmtf the 
Mauretania's record by 8 hours and 52 
minutes. Return trip, 4 days 14 > ^ hours 



BOAT-LAUNCHING GEAR 


The massive boat-launchina devices will operate 
even if the ship is disabled and is listing badly 


AIRPLANE CATAPULT 

The airplane catapult on the upper deck enables mail to be sent from the 
ship 500 miles at sea, saving valuable time — New York to Berlin in 5j^ days 





' 


A PROMENADE 

The boat-launching gear is so arranged that the boats do not 
Ukterfere with the passengers. Safety is a feature of the Bremen 


CARGO HOISTS 

While cargo is subsidiary to the passenger trade, It is speedily 
handled by electnc wmches. There' are many motors on board 
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Monkey-Shines 

A Naturalist*s Account of Everyday Monkey Life at Home 
in the Dense Hot South American Jungles 

By PAUL GRISWOLD HOWES 

Curator of Natural Hittory, Tha Bruca Muaaum of Oraenwioh, Connacttcut 
fhotographa by the Author 

and the falling nut shells. The forest 
was strangely silent. Then from the 
emerald world above I heard the 
strangest, most blood-chilling cry in all 
the New World jungle. 

Looking up, I saw a troupe of red 
howling monkeys directly above, in 
the highest branches. They had 
stopped their feast and bombardment 
of nut shells, and the great golden-red 
leader of the band had commenced 
that awe-inspiring chorus for which 
these animals are justly famous. He 
stood upon a thick limb, upon all fours, 
tail out and curled about a smaller 
limb, head down and eyes glaring di- 
rectly at me, although I knew he had 
not seen a single move in the forest be- 
low. His lips rolled back over fright- 
fully stained teeth, and from his throat 
issued a series of ghastly belches. Then 
from a low growl, the voice rose and 
rose and its power increased to the vol- 
ume of a lion’s voice at its best. The 
younger males now came in, one by 
one, until the whole troupe, as if in a 
frenzy of rage and challenge, rent the 
jungle with their fearful music. The 
chant rose and fell, rose and fell, and 
finally died out, leaving the listener with 
a sensation of sudden and awful silence. 

I N the howler troupe were females 
with babies. One clung to its 
mother’s breasts like a little human 
thing of the tree-tops. The mother 
would hold it in tight to her, pressing 
it back of the neck with her big but 
tender hand. Two larger youngsters 
played about in their lofty home, run- 
ning back and forth upon the smallest 
limbs, unconcerned at the dizzy height. 

T here had been a continued through them from an unknown sourcei The great bull leader of the band 
tapping sound for some time The trees were gigantic, smooth- must have been v^ heavy. He stood 
in the forest just ahead, a barked things, reaching almost into the as high as an ordinary table, and his 
strange noise as if someone skies, it seemed, and carrying a thou- long hairy red arms stretched out an- 
were flinging down missies from the sand parasitic plants upon their other two feet above his head. The 
high avenues of the jungle world. Now branches that trailed hundreds of fur of his back was the same wonderful 
in a shower, again not so concentrated, lianas and bush ropes to the forest golden-red as his arms. It ran all the 
the missiles pattered down through floor. Weight, great weight, had ac- way around his black ugly face and 
the leaves to the spongy floor of the cumulated in their struggling arms; formed a pointed beard over his great 
forest where all further sound was en- the perpetual dampness, the heat and swollen throat, where is situated the 
gulfed in a humid embrace. the wind-blown spores, and the bird- sounding box that produces the re- 

Stealthily 1 picked my way ahead, carried seeds of parasites had accom- markable roars for which these mon- 

under the lowest growth, selecting each plished their work; and now after years keys are famous, 
spot for my feet, where no twigs, snap- of playing host to these parasites they The soles of the howler’s hands and 
ping as I progressed, would announce had found it necessary to throw out feet are of course bare, and it is an in* 
my presence to the extremely acute gnarled and rippling buttresses in teresting fact that a portion of the tall 
ears of whatever jungle creatures I was every direction to support the un- on the imder mde is also bare and 
about to see. In fifteen minutes I had natural heaviness which they felt. heavily padded with skin, for use as an 
reached a spot so close to the bom- The missiles continued to fall and extra hand in progressing amouff the 
bardment from above thpt I could see tap the leaves. No sound disturbed branches. 

the leaves jump as each missile dropped the air save the call of the ’’gold bird” One of the most inspiring things in 



A typical scpne in the country of the monkeys, inhabited by spider monkeys, Bwmui, Sskis, 
and tied Howlers. There are no anthroi)oid apes in the western homispher©; only monkeys 
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OLD MALE BEESA MONKEY 

Small wonder that Iho myth of the “old man of the 
forest” took root among the Indiana and refused to die 


the South American forests is the roar* 
ing of the howler monkeys during the 
dead of night, especially when rival 
bands are challenging each other. To 
the ears of the novice it bears all the 
horror and frightfulness that a per- 
fectly good jungle should have, but to 
the experienced explorer, it simply 
means “howlers'* and one of the most 
interesting animals of the forest. 

Howlers are possessed of a strange 
instinct which causes the other mem- 
bers of a troupe to try to kill a wounded 
or disabled member. At Camaria, on 
the Cuyuni River in British Guiana, I 
witnessed this strange habit. We had 
been hunting along a road which had 
been chopped out of the solid jungle, 

I N a tall tree bearing a fruit with an 
inky juice, a troupe of howlers and 
a number of smaller monkeys were 
feeding. One of our party wounded a 
howler, who let out a roar of pain and 
sat motionless where it had been 
struck. At first the others had been 
too frightened to do anything but dash 
for safety, but at the second cry of pain 
from their wounded member, two males 
turned back and with a savage rush 
attacked the wounded monkey. They 
tore into him with all the pitiless 
savagery and heartlessness that is 
characteristic of jungle dwellers. They 
roared and scuffled and bit, and the 
wounded monkey shrieked in agony. 
The sun shone down on three fiery 
bodies motivated by who knows what, 
to do this thing, undisturbed by the 
presence of man, their most deadly 
enemy. We put a stop to it all with 
our rifles. 

To observe the smaller Saki mon- 
keys, I constructed blinds in suitable 
places. Fruit trees in bearing are the 
surest lure for monkeys, and a blind 
situated below or near one of these 
trees is a likely place for the student 


of animal life. Monkeys willsoon find it. 

It is certainly true that to a certain 
extent, monkeys travel over accus- 
tomed avenues. It is only natural that 
animals as cunning as these are should 
see to it that the avenue of escape is a 
good one. 1 noticed that, in coming 
to a certain fruit tree, the Sakis almost 
invariably approached from a certain 
direction. Moreover, they undoubt- 
edly followed a certain course, because 
certain limbs and lianas were used time 
and time again. 

From my blind, by keeping ex- 
tremely quiet, I could watch all their 
actions. I found the Sakis in the wild, 
not unlike the Sakis in the zoo. Their 
actions and pranks were endless. 

The troupes talked continually in 
curious little whines, and these soft 
words were apparently used more in 
keeping the troupe together than any- 
thing else. Chatter and 
louder words were used 
only in squabbles or at the 
sight of something pleasing 
or displeasing. The clatter 
of a large troupe of advanc- 
ing Sakis is unmistakable, 
for they throw down an 
endless barrage of dis- 
carded things. 

As an experiment in the 
avenue theory, 1 tried va- 
rious methods of frighten- 
ing the troupes away. My 
first experiment was to 
produce an unusual, but 
not too startling noise, 
and this I did with my 
voice, imitating the soft 
whinny of a horse. 

At the instant of the 
sound every monkey froze 
in his tracks, looking wild- 
eyed and bewildered. I 
repeated the noise with 
the same result. No one 


seemed to recognize it or 
know what to do about it. 
A third trial brought re- 
sults. Some member of 
the troupe coughed out a 
single note and in an in- 
stant every member had 
turned about and the 
whole crowd retreated rap- 
idly but in orderly fashion 
into the forest, taking the 
well known avenues over 
which they had come. 

The second experiment 
was equally interesting. I 
imitated the loud barks of 
a dog when a troupe was 
quietly feeding almost 
over my blind. In this 
case there was no hesita- 
tion or delay until the 
sound was heard again. 
The monkeys immediately 
beat a more or less panicky 
retreat, and I wondered 
if they really knew that 
the bark of a dog usually means men. 

The third experiment was to frighten 
the monkeys violently by discharging 
my gun. This always threw the troupes 
into complete panic followed by a mad 
dash into the forest, and while an oc- 
casional individual would give a wild 
leap for the nearest branch, or tumble 
down through the foliage for a few feet 
before catching hold of something 
again, most of the monkeys even in 
their mad haste would follow the recog- 
nized route as closely as possible. 

There are no apes in South America 
and whether these smaller monkeys of 
our American jungles possess intelli- 
gence or not, is not an easy matter to 
decide. It w^ould seem to the writer 
that they do to a certain limited ex- 
tent, as the following instances will 
show. 

A BLACK Capauchin female mon- 
key with her tiny baby were dis- 
covered in the top of a tall tree. This 
tree had come into heavy bearing re- 
cently and was a splendid one near 
which to observe all kinds of jungle 
folk who came to it in response to the 
sweet pungent odor that it cast over 
the surrounding forest. 

Mother was a sleek fat lady, hungry 
but lazy. Well, she had a perfectly 
good baby, s why not make use of 
him? Appare ^tly she felt that she had 
sacrificed plen y in order to bring this 
child into the world and now he could 
make a sacrihee or two for her. Most 
of the fruit was borne upon delicate 
stems near the tips of the branches. 
Mother would venture as far as she 
dared, eating what she could reach and 
when a branch would bend consider- 
ably under her weight, she would put 
her baby down on the limb. Detach- 
ing him from her, she would urge him 
out after the delicate morsels of fruit. 
The little fellow would pick the fruit 
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here and there, safe in the tiniest 
branches. He would eat one or two 
pieces, but most of them would be 
packed into his cheeks until they stuck 
out as though he had the mumps. When 
his pouches were well filled and he was 
about to sit down to enjoy his labors, 
mother would haul him to her by the 
tail, force open his mouth and take pos- 


before swallowing them. Smooth cat- 
erpillars were espedally relished, but 
hairy ones he would not touch. 

We soon learned what was good 
monkey food and what was avoided 
by them. When the monkey would 
spot a stinging ant or any other par- 
ticularly noxious creature, the reac- 
tion would be so violent that he 


day might serve as a basis for the tale. 
He is a weird and unexplained creature 
at best, this Beesa of the tree-tops. 
The Beesas are capable of leaping with 
great agility and yet with little or no 
noise. In little family groups they go 
about, perhaps a mother and father 
and baby, quietly minding their own 
business and feeding upon vegetable 
matter of various kinds. 

ANOTHER fable of South America, 
jL \ and especially of Colombia, is 
that of the monkey ladder. Even 
reputable men have claimed to have 
witnessed this remarkable thing but, 
even so, it is doubtless purely im- 
aginary or is repeated in good faith as 
told by ‘‘someone else.*' The story 
goes, that on certain of the big planta- 
tions where bananas are raised, the 
monkeys come from far and near to 
pillage the trees.' They wait cunningly 
in hiding until the laborers guarding 
the fruit from their attacks, momen- 
tarily relax their vigilance, when a 
sorti is made and the fruit secured. 

These plantations are situated along 
the edge of a small river that cuts off 
all the monkeys dwelling upon the far 
side of the stream from the fruit sup- 
ply which they love so well. They do 
not like to swim, yet they can not re- 
sist bananas, and so something has to 
be done about it. How do the monkeys 
solve the problem? 

It is all very simple, according to the 


Oowftcay Ntw York ZooIokIoaI BooMrtv 

HOWLER AND HOWLER’S SOUNDING BOARD 



In the howler’fl throat, at the base of the tongue, the hyoid bone is greatly 
enlarged and specialized, a« shown. This peculiar developm^t accounta 
for the great power of the animars voice. (Slightly larger tnttn natural size) 



session of its contents without apology. 

On the other hand a Saki brought to 
us by Indians when very young ex- 
hibited little ability to figure things out 
for himself. He was given a vial in 
w hich a cockroach had been placed and 
the vial had been corked up. His first 
reaction was to eat the insect, but the 
glass foiled his repeated efforts. Next 
he held the tube in one hand and tried 
to pick the roach up wnth the other. 
This was repeated over and over again. 
Wlien the monkey had decided that it 
could not be done, he neither smashed 
the tube nor tried to pull the cork, but 
simply threw it aside in disgust. 

H owever, we did find out from 
this little fellow what sort of food 
the Sakis eat, a discovery of no little 
importance to the success of the col- 
lector of living animals. Taking him 
out upon a string, he would be allowed 
to go where he pleased. He would 
begin to search for insects at once. 
Every leaf would be turned, every inch 
of ground and every limb would be 
scrutinized with minute care. He 
v^ould catch and eat insects that we 
never seemed to be able to see until he 
would reach out for them. Some would 
be devoured whole, others he would 
strip of their wings or other hard parts 


would emit a strange 
noise and run part way 
up a tree out of the offend- 
ing thing’s reach. 

Among ceitain of the 
South American Indians 
there is a persistent story 
that somewhere in the 
dark jungles lives a strange 
creature called the Old 
Man of the Forest. They 
seem to believe that he is 
a great hairy fellow with a 
white beard, and white 
hair upon his face, and 
that he is in the forest for 
no good purpose. It is a myth, of 
course, yet there is some foundation 
for the story, because of a very 
strange creative that does roam the 
tree tops of Guiana and whose re- 
semblance to an old man is very strik- 
ing. This animal is known as the 
Beesa monkey. He is not large, but 
his black or grayish-black hair is long 
and shaggy. His bluish eyes peer out 
from a black face that is enclosed be- 
tween pure white burnsides and a 
heavy l^rd. 

It would be easy to see how Indiana 
in the past might have handed down 
the myth of the old man of the forest, 
or even how an extra large Beesa to- 


myth. They gather In numbers at a 
selected spot where two convenient 
trees are growing, one on either side of 
the river. The monkeys now ascend 
the tree on the far stream bank, form- 
ing a chain of their bodies, one below 
the other, and when the chain is as 
long as possible, they commence to 
swing themselves back and forth by 
moving their bodies and by grasping 
leaves and bush ropes. T^ey swing 
harder and harder and faster and 
faster, like a huge pendulum, back and 
forth, back and forth, until the end 
monkeys catch a branch upon the tree 
across the river. 

The waiting monkeys upon the other 
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side now cross the living bridge and 
when the last has gone across, the first 
monkey upon the far side of the stream 
lets go and the whole ladder swoops 
across the stream and crashes into the 
branches and foliage on the other side. 

S UCH is the story of the monkey 
ladder. As to its possibility, the 
reader will have to form his own opin- 
ion. 

Monkeys are pathetic little actors 
when in trouble. If their misery 
comes at the hands of man, they seem 
to feel the pain even more acutely, as 
1 hough their torment came from the 
hands of a big brother. In sickness 
they become very quiet and dis- 
heartened. If in captivity, they look 
wistfully out through the wire or bars, 
as if a vision of the green sunlit jungle, 
with its free wild life and its good things 
to eat, was ever before their eyes. They 
brood, bow their heads, and bring pity 
into the hardest hearts; for, after all, 
they are more like us than any other 
creatures on earth today. No one who 
has studied them closely, either at 
home in the forest or as pets in civiliza- 
tion, can doubt what happened at that 
last branching of the tree of life. 

If such a doubt is still entertained 
by anyone who has only seen the later 
stages of monkey life, let him see the 


embryo of one of these fellow^ creatures. 
There will be no doubt then. Except 
for the long tail it is an unborn human 
being in every detail. Beyond the 
sacrum in man, at the end ot the verte- 
bral column, are four rather consoli- 
dated vertebrae called the coccyx. 
These bones are the vestiges of a tail, 
and when we remember this fact and 
what I have just said about the em- 
bryos of the animals, we realize how 
infinitesimal must be the chromosomal 
difference that makes one embryo a 
human being and one a monkey. 

Down in the jungle of Columbia, 
along the tepid, yellow^ Magdalena, our 
party was hunting birds for the 
American Museum of Natural History. 
The old, stem-wheel steamer had put 
into a village and had refueled with 
log wood, and now her irate captain 
was blowing his whistle for us not to 
delay him any longer. lie w'as a good 
fellow at heart, and in reality the delay 
of the steamer worried him less than 
the probability of losing us as com- 
panions. He was intensely interested 
in our daily bags and he did not want 
to miss the joy of seeing and handling 
all those brightly colored birds. 

Collecting was exceptionally good 
and we were taking our time. High 
up in a ceiba tree one of the party saw 
something moving that resembled a 
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DEATH MASK OF HOWLER 
The fur and hoard are a beautiful golden 
red, the face black, and the teeth horribly 
stained from the juices of jungle fruits. 
The specimen was shot m British Guiana 

squirrel, but in a minute it had hidden 
itself among the heavy foliage. We 
wanted squirrels for the collection and 
so a shot rang out and a small body 
went down, spinning as it fell into the 
undergrowth. 

Laboriously we cut our w^ay in wdth 
our bush knives, and then stopped 
short in horror, realizing our blunder. 
It was not a squirrel, but a tiny marmo- 
set that faced us, brave beyond words 
in the face of death and these clumsy 
giants. Worse yet, a trickle of deep 
red blood rolled dowm the tiny thing’s 
breast, where it had clasped a green 
leaf to the agonizing hole in its tender 
flesh. Its large eyes looked up at our 
towering bodies, asking dumbly for 
mercy, its little face full of despair and 
agony, but not a trace of hatred. 

Never had any men felt so low or so 
miserably unworthy. It stared and 
stared, and no one could do anything 
but stare back, something tearing at 
our hearts and no one able to deliver a 
coup dc (jrac < . 

AT last ti e little hand relaxed and 
jlV the stai led leaf fell to the ground. 
Those bSg b ight eyes closed slowly 
as in sleep )ut forever. A tragedy 
had occurn‘I in the jungle, a tragedy 
momentous to three human beings, 
for a tiny, trusting brother had gone 
west through our blunder. 

A beam of light and a photoelectric 
cell constitute the main elements of 
a new balance scale that is being used 
to determine the weight of paper in the 
process of fabrication. This scale gives 
the machine operator facts that hereto- 
fore were unattainable. A description of 
4t will be published soon. --The Editor. 
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A HANGAR FOR AN UP-TO-DATE AIRPORT 


A grand-stand structure in conjunction with a modern hangar with activity find eager throngs at every airport Proper seating facilities 

long spans Air races, air circuses, and even everyday aoronauUeai to accommodate large numbers provide an additional source of income 


How Shall We Design Our Airports? 

Landing Fields No Longer Suffice; Complete Airports With 
Every Possible Facility Must Be Designed and Built 

By WILLIAM E. ARTHURS 


W ITH aviation in so early a 
stage of the formative period, 
it IS not possible that there 
could be unanimous agree- 
ment upon all its problems, for most 
of them are of an experimental nature. 
Ho\\ever, there is unanimous agree- 
ment among the leaders of the aviation 
industry as to the importance of proper 
airports All will admit that the ports 
have not kept pace with the technical 
advances of aircraft. 

The airport is the link bet\\ een air and 
land transportation. It is there, even 
more than in the air at the present time, 
that the success of aviation uill be de- 
termined. It IS there that the confi- 
dence of the prospective air passenger 
is built up. Adequate terminals are in 
some ways more important to the 
emerging aviation industry than to the 
long established railroad industry. 

Although the greatest gro>\th of com- 
mercial aviation in this country dates 
back only to the recent transatlantic 
flights, more than 1500 airports are in 

♦Manager Airport Division. The Austin Company, 
Cleveland. Ohio. 


operation, and the number will prob- 
ably be greater than 2500 by the close 
of this year. The country is overlaid 
by a network of airlines from coast to 
coast, and every community, in order 
to stay on the map, is faced with the 
literal necessity of establishing an air- 
port. The race to establish airports is 
similar to that between alert communi- 
ties to get on some railroad or another 
half a century ago. 

T he earliest method of establishing 
an airport was for a community 
to set aside a level piece of land and call 
it an airport. Some of these fields were 
satisfactory as long as flying was done 
by light ships in fair weather. But the 
advent of heavy transport ships of five 
tons and more, flying on schedule win- 
ter and summer almost regardless of 
weather, quickly rendered such fields 
obsolete. 

A fair picture of the airport situation 
throughout the country is contained in 
the experience of the Transcontinental 
Air Transport, preparatory to lining 
New York and San Francisco with a 


two-day air-rail passenger service. So 
great an obstacle was the matter of air 
terminals and landing fields that the 
company was filled with dismay. A 
year was required to make the airports 
on the two air jumps adequate for large 
transport planes. 

One of the reasons for the tardy de- 
velopment of airports equipped to ac- 
commodate present-day transport oper- 
ations has been that in most com- 
munities there simply has been no 
one with sufficient knowledge of the 
technical problems to lead the way. 
Another obstacle is typified by the ex- 
perience at Croyden Field, London, 
England, where a 600,000-dollar invest- 
ment had to be scrapped simply 
through obsolescence and 1,000,000 
dollars additional spent to bring the 
field up to modem requirements. 

But these obstacles need no longer 
stand in the way. Over the past few 
years thm has accumulated a tested 
and proved supply of engineering 
knowledge in relation to airport design 
and construction, which is adequate for 
the problems of any community and 
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anticipates the advances in^aviation for 
a good many years to come. 

The greatest immediate problem 
facing the entire aviation industry is 
that of increasing revenue, and that 
problem should be given careful con- 
sideration in planning any airport. 

One thing that is not sufficiently well 
known is that a properly located and 
designed airport can usually be placed 
on a self-sustaining basis. In time, it 
can be made to show an actual operat- 
ing profit, if administered by a capable 
airport manager unhampered by selfish 
political influences. 

Nearly every airport has a large num- 
ber of possible sources of profit in addi- 
tion to the customary leasing of space 
to airline operators, flying schools, 
aircraft factories, and accessory mau- 
facturers for hangars and other build- 
ings. Much income can be gained 
from various concessions which can bo 
established at the port. For example, 
restaurants, refreshment stands, cigar 
stores, barber shops, news stands, and 
telegraph offices can be housed in the 
administration buildings and passenger 
depots. Grand stands and roof-garden 
restaurants for sight-seers are sources 
of revenue. A hotel and shops of vari- 
ous kinds can be incorporated in the 
building group. Facilities for the dis- 
play and sale of aircraft can be included 
in the hangars and administration 
buildings. 

C HOOSING an airport site is a 
much more complicated and diffi- 
cult procedure than merely selecting a 
level field. While a good airport must 
have a level field, all level fields do not 
make good airport sites. The most im- 
portant step in the establishment of an 
airport is a preliminary survey. 

Such a survey must cover a multi- 
tude of details. A few of these are the 
location of the port with respect to the 
city, highways, railroads, and street 
cars; meteorological conditions, such 
as flow of air currents; hazards and 
approaches; fog conditions and smoke 
haze; fire protection; parking areas, and 
the geographical advantages of the city 
for various airways which may be 
brought into the port. The prelimin- 
ary study should take into considera- 
tion the proposed ultimate develop- 
ment over a period of years, and the 
plan should be elastic enough to allow 
for unforseen deviations from the origi- 
nal development program. 
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AT CLEVELAND AIRPORT 

This recently completed hangar is of canti- 
lever construction with cantilever door 
operation. One of the largest in the world, 

It has H 200-foot clear door opening which 
may be extended indefinitely, i e , both side 
walls may be removed. A section of the 
door in the open position is shown at right 

Before actual construction is started, 
a comprehensive plan of initial develop- 
ment should be worked out, including 
drainage, landing, and take-off areas, 
airplane traffic control, lighting and 
signals, automobile and pedestrian fa- 
cilities, and the grouping of the build- 
ings. The various drafts caused by 
roofs of buildings make the proper 
arrangement of hangars and other 
structures vital to safe flying. 

Large investments sometimes have 
failed to produce safe airports because 
soil research has not been linked with 
hydraulics in the drainage system. Too 
much of airport drainage has been 
guess work. The characteristics of the 
soil should be studied, before drainage 
is installed, to determine the rate at 
which it will absorb water. Soil treat- 
ment and drainage are especially vital 
in the “all-over'' type of field. 

Despite the fact that hard-surfaced 
runways have the disadvantage that 
only one runway can be used at a time, 
they are necessary where weather con- 
ditions at certain periods of the year 
render the field too soft for heavy 
planes. Runways should be so con- 
structed that, should the pilot miss 
them because the airport is blanketed 
with snow, or for any other reason, he 
will not encounter ditches and similar 



hazardous, accident-causing obstacles. 

There are numerous ways of treating 
runway surfaces, varying in cost and 
efficiency from merely grading, rolling, 
and seeding the surface to paving it 
with vitrified shale paving brick laid 
in a cement mortar bed on a heavy con- 
crete base. Which to use depends on 
the original surface and the require- 
ments of airplane traffic —and also the 
finances of the community. 

A turf runway has a low first cost 
and a high maintenance cost. It re- 
quires time to establish and is easily 
damaged by tail skids, but produces 
minimum glare under flood lights. It 
is resilient, and a fair surface for wheel 
braking. 

Brick, while having a high first cost, 
furnishes extremely long life with low 
maintenance cost. It is mudless, dust- 
less, has goo i visibility, is a fair back- 



AU UltwtrtktloB* oottfiMT TIm AuHia Coinp»ny 


FOR THE SAFETY OF PASSENGERS 


A substantial depot of pleasing design, with comfortable waiting 
room; idso faciliti^ and concessions for the convenience of the public^ 


Safety of passengers and protection from the weather is assured by 
an underground passage-way to loading runways and to the railroad 
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COMPLETE IN EVERY DETAIL: A UNIQUE DESIGN 

Side elevation of a modern depot which provides maximum safety, bridRea for discharging or taking on passengera. These passengers 

comfort, and convenience Airplanes taxi into position under the cun reach the loading point only through the bridges and down stairs 


ground for markings, and is not 
damaged by tail skids. 

Runways of rolled cinders and 
crushed stone or slag, while having 
some advantages, give off flying par- 
ticles which damage wing fabric, motors, 
and propellers. Other methods of sur- 
facing runways are with concrete, 
Tarvia re-tread, Tarvia penetration 
macadam, and sheet asphalt. 

W ITH the rapid progress that is 
being made in all branches of 
aviation, the design of hangars is ad- 
vancing and must continue to advance. 
Airplanes are being designed w'hich are 
larger than any now in use. In five or 
ten years, wing spreads of more than 
100 feet probably will be common on 
non-stop transports flying from coast 
to coast. Therefore large clear spans 
are of paramount importance. 

This is bringing into prominence the 
cantilever type of roof design, which 
permits enormous floor areas unob- 
structed by pillars and other supports. 
The cantilever type of roof also permits 
expansion, should the hangar have to 
be enlarged. Cantilever type doors also 
are coming into greater use. They are 
made in sections, each of which may be 
operated singly, or in conjunction with 
any or all of the other sections. The 
open cantilever door acts as a canopy 
in front of the hangar. 

Cantilever roof construction and can- 
tilever door operation are combined in 
a single building for the first time in a 
hangar which The Austin Company 
recently completed at the Cleveland 
Airport for lease to transport operators. 
The hangar is 120 feet deep with a 200- 
foot clear door opening, and has a 20- 
foot clearance under the trusses. The 


unobstructed floor area could accom- 
modate a ship of 190-foot wing spread, 
which is three or four times as great 
as the spread of the average transport 
plane now in operation. 

However, tubular steel sliding doors 
are perhaps the most popular doors now 
in use because of their simple operation, 
good appearance, fire-resisting qualities, 
and the amount of daylight they admit. 
There are a number of other types of 
doors, and a large number of considera- 
tions entering into the choice of the 
most efficient door for each hangar. 

Hangar problems vary with each air- 
port and each locality. Heating alone 
presents different problems in different 
sections of the country. The hangar 
problems of the transport operator 
differ from those of the aircraft manu- 
facturer. In any airport, the hangars 
should be located so that the taxying of 
planes over long distances may be 
avoided. 

One general objective should be 
aimed at in the grouping of buildings. 
That is the separation of factory build- 
ings, hangars in which repair operations 
are carried on, flying schools, and mili- 
tary hangars from the administration 
building, passenger depot, and all 
structures engaged in purely transport 
business. Aside from convenience, 
there is a psychological reason for this. 
The sight of repair operations on planes, 
of military maneuvers and student fly- 
ing is not an attractive sight for pros- 
pective passengers. 

This grouping should be worked out 
in the preliminary plans for the port. 

Aircraft manufacturing plants pre- 
sent problems new to industrial build- 
ing. They necessitate des^^ns permit- 
ting economical straight-line produc- 


tion, at the same time allowing the 
maximum amounts of daylight and 
clear floor space. 

The aviation industry simply has 
been too busy with the multitude of 
other problems to have given much 
thought to passenger terminals. Yet 
adequate passenger facilities are needed 
to build up passenger traffic, for this 
offers the industry the most immediate 
and important channel for the in- 
creased revenue which is so imperative. 

T he American public is receptive 
to the idea of air travel, provided 
it receives the encouragement it has a 
right to expect in the way of comfort 
and safety, in addition to time saved. 
The traveling public of this country is 
accustomed to, and insists on, a degree 
of comfort unknown to any other 
country or age. When aviation was in 
the novelty stage, a trip in a plane was 
regarded as an adventure, and hard- 
ships were cheerfully accepted as part 
of the game. 

Air travel, however, is no longer a 
game. It is regarded by an increas- 
ingly large percentage of the traveling 
public with the same matter-of-fact 
attitude as railroad travel. In air 
travel, as in rail travel, the public is 
demanding not only comfortable wait- 
ing rooms and conveniences, but safety 
control of passenger traffic. 

The psychology of the first class rail- 
road terminal is one of inspiring confi- 
dence. This psychology would be even 
more desirable at the airport, where 
every first-time passenger is more or 
less nervous. Moreover, if a business 
man takes a plane to keep a business ap- 
pointment in a distant city, he wants 
to feel comfortable and be presentable 
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on arrival. He doesn’t want to present these plans could consist of several of other modes of land travel at the 
himself with aho^ muddy and clothes units, serving the purpose of piers for airport. 

bedrabbled by rain from wading over a the support of spans of a covered con- The rail vehicles may be brought in 
wet landing field to or from his plane, course bridge. The space between the through subways, and the passengers 
He doesn't want his nerves on edge from piers and beneath the span would form may change from one mode of trans- 
a narrow escape from death while covered loading areas for the planes. portation to another by crossing over 
hurrying across an unguarded runway. When the passenger alights from his on concourse bridges from one section 
The trouble is that, with few excep- cab under the marquee at the station to another in the joint terminal. Or 
tions, all our airports are at present entrance, he would enter a general the rail vehicles may use the ground 
purely freight stations. The passen- waiting room, purchase his ticket, and level and the passengers, underground 
gers are in much the same position as if ascend to the passenger concourse on concourses. These arrangements, of 
they were required to scramble over the the mezzanine level. When his plane course, will depend in each case on 
tracks at a freight yard to board a crack was announced, he would descend one local conditions, 
passenger train. This lack of terminal of the stairways built into the piers and As air travel increases in popularity, 
provision for air travelers is in striking walk through a railed-in passageway to accessibility to the airport will be more 
contrast to the safety features and the open door of the plane, directly pnd more sought by the public. This 
Pullman luxury of the newer types of to his seat. In a word, the passenger may result either in the city tending to 
passenger planes. traffic will be controlled in much the grow out around the airport or the buy- 

same fashion as the loading of an ocean ing of land in the heart of the city for 

M ost transport lines feel —or have liner, where a gangplank makes en- the establishment of separate passen- 
felt until quite recently — that trance at prohibited points impossible, ger stations, leaving the locations on 
passenger revenue does not as yet the outskirts for freight airports and 

justify the expenditure of the large AS planes taxi to and fro between garage and repair operations. The 
sums required to establish adequate IX the loading areas and the hangars, latter alternative depends a good deal 
passenger facilities. I believe that they there would be no danger, as at the on the development of the planes them- 
are reversing the normal order of the present type of airport, of hitting a selves. If the landing speed can be re- 
cart and the horse. The establishment visitor or passenger strolling across the duced from the present 40 to 60 miles 
of such facilities will bring about an taxiways. No one could gain access to an hour to 20 or 25 miles, and the dis- 
increase in passenger business and the the field except those having business tance of the take-off reduced by half, 
growth of revenue from that source, there, any more than passengers at a the passenger airport in the heart of 
The large sums the transport lines are modern railroad terminal may stroll the city would be more feasible because 
spending for improved passenger planes along the tracks while waiting for their less area would be required, 
will avail them nothing if passengers train. 

are not attracted to the air terminals A variation of this idea is to have the '"T^HE industry has been experiment- 
to board the planes. passenger concourses located in sub- X ing with autogiros, helicopters, 

The railroad terminal principle of ways instead of overhead bridges. Both catapults, various braking devices, and 
handling passenger traffic has been the subway and bridge idea could be other methods of accomplishing the 
adapted to airport conditions in plans combined in the same depot. The main reduction of landing and take-off dis- 
which have attracted widespread in- idea is to keep the passengers com- tance, but it is safe to say that it will 
terest throughout the country. In de- fortably sheltered and off the field. be a long time before they are com- 
pots constructed according to these Another problem which eventually mercial possibilities. When the time 
plans, passenger traffic, completely con- must be met by the airport is the co- comes that smaller landing fields are 
trolled, would pass from the street door ordination of air transportation with required, the area at the present air- 
through passenger concourses directly other modes of transportation rail- ports will all be needed for the addi- 
into the cabins of their planes without roads, street railways, motor busses, and tional hangars and other buildings 
once leaving cover. steamers. The growth of air travel is necessitated by the increase in opera- 

One type of air passenger depot under already bringing about the convergence tions. 

It is quite impossible to make any 
long-term predictions about an in- 
dustry so new and energetic and filled 
with the pioneer spirit as is aviation, 
but for all practical purposes airport 
expansion and improvement need not 
be retarded through fear of too rapid 
obsolescence. No alert industry hesi- 
tates to replace equipment before it is 
worn out, if new equipment shows a net 
savings in output. If improvements 
at an airport .produce large returns on 
the investatne. t in developing the in- 
dustry, sfeule from paying actual 
profits, the\ have well served their 
economic purpose, even though they 
become obsolete in a few years. 

This article, of course, make no at- 
tempt at a detailed and exhaustive 
treatment of its subject, but simply 
aims to indicate in a general way some 
of the more salient facts in connection 
with what the writer considers to be at 
the present moment the most impor- 
tant phase of aviation. The subject 

Plan of the depot shown on the opposite page. It will be noted that every conceivable ^ vital one for a good many 

convenience has been provided; also a hospital, customs bureau, radio room, et cetera years to come. 
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One type of blade — hollow around 


Razor Blade Science* 

Why It Takes Only Five Seconds to Cut 
Your Whiskers Off 

By J. FERDINAND KAYSERt 

of the Aeaooimtion of Meimflurgieta (Oremt Britmin) 


D uring the last few years the 
present writer has examined 
and tested several hundred 
razor blades made both in this 
country and abroad, and, it is proposed 
to describe and illustrate the various 
types of cutting edges encountered and 
the modus operandi of wear. Noneofthe 
blades examined were specially pre- 
pared, but were purchased from re- 
tailers. In every instance, at least 12 
blades from one source, and of one and 
the same type were examined, and fi- 
nally used for shaving purposes. 

One type of safety razor blade is al- 
most identical to a hollow-ground long 
razor, in-so-far as cross section and 


ing three operations: Rough grinding 
by means of an emery wheel. Finish 
grinding by meatis of a very fine- 
grained emery wheel, or by means of 
hardened and polished steel wheels 
dressed with a preparation of stearine 
and chromium sesqui-oxide. A final 
stropping process. 

\^en examined at a very low power, 
say not more than 10 diameters, all 
safety razor blades appear to have a 
similar cutting edge, which, in the ma- 
jority of cases, seems to be formed by 
the intersection of two plain flanks. A 
more detailed examination at various 
magnifications, from 15 to 400 diame- 
ters, shows, however, that cutting 



A, B, C, and D arc the author's four classiflcatlotM of cutting cd^eo 


geometry of cutting edge are concerned. 
It is illustrated by photographs 1 and 
2, at about 2 ? 4 " and 22 diameters re- 
spectively. 

The majority of safety razor blades 
are, however, manufactured from cold 
rolled strip and are ground and finished 
after being hardened and tempered. 
The thickness of the strip varies from 
six thousandths of an inch to twenty 
thousandths of an inch, according to 
the type of blade. Methods of pro- 
ducing the edge vary, but, whatever 
the exact process adopted, it can usu- 
ally be roughly divided into the follow- 


’•'Abstractcd by permission, from The iin&tneer 
(London) 

tSce '‘Among Our Contributors," page 279 



<>f hollow ground blado 


edges vary greatly, and it is possible to 
place them in one of four classes, which, 
generally speaking, remain sharply de- 
fined. 

The simplest cutting edge is formed 
by the intersection of two plain 
flanks, as illustrated in the drawing, at 
A. The microscopic examination of 
blades with such a cutting edge pre- 
sents no difficulties to even an un- 
skilled microscopist. A typical example 
of a good edge of that type is illustrated 
in photographs 8, 4, and 5, at about 7, 
22, and 148 diameters magnification 
respectively, 'Die included angle of 
the cutting edge is usually about 18 de- 
grees, All blades of this type have, 
however, by no means so perfect a 
cutting edge, and that is well illustrated 
by photographs 6 and 7, each of 
which has a magnification of about 87 
diameters, and neither of which edge 
would give one shave. 

The majority of safety razor blades 
have a cross section of the type illus- 
trated in the drawing B. Unless care 
is taken in mounting them for ex- 
amination most fictitious results can 
be obtained at some magnifications. 
If a ‘‘cover slip'' or a “prism” vertical 


illuminator is used and the blade is so 
mounted that the plane CD, in draw- 
ing B, is at right angles to the optical 
axis, an appearance similar to that 
shown in photograph 8 — magnifica- 
tion about 37 diameters — is obtained. 
If, however, the blade be so inclined 
that the plane EF is at right angles to 
the optical axis, then only does one 
obtain a photograph of the true cutting 
edge, as illustrated in photograph 9 — 
magnification about 37 diameters. 
Photographs 10, 11, 12 and 13 illustrate 
a good edge of this type at about 7, 22, 
148 and 296 diameters respectively. 

R azor blades with an edge as illus- 
. trated at C, in drawing, are more 
seldom encountered. A typical ex- 
ample is illustrated by photograph 14, 
at about 22 diameters magnification. 
The true nature of the cross section is, 
how^ever, not obvious from that photo- 
graph, but is clearly shown by photo- 
graph 16, also at about 22 diameters 
magnification. Photograph 16 shows 
the extreme edge at a magnification of 
about 296 diameters. In this particular 
case, the actual cutting angle was ap- 
proximately 18 degrees, while the two 
secondary flanks were inclined to one 
another at an angle of 10}4 degrees. 
In spite of the rarity of this type of 
edge, the writer has found that it is 
always remarkably uniform, and the 
blades shave smoothly and have a 
reasonably long life. 

The drawing D, illustrates a further 
type of edge, which is said to be 
“hollow-ground. ” While it is true that 
the secondary flanks are concave, the 
term “hollow-ground” is misapplied, 
as, in the razor trade, it is used to de- 
scribe razors with cross sections similar 
to that illustrated in photograph 1. 
The blades with this type of edge, 
which were examined, proved to be far 
from uniform. That is well illustrated 
by photographs 17, 18, and 19, all at 
about 11 diameters magnification. 
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Same at 3* except more hii^hly mai^iilfled 


the nature of from 20 to 40 feet per 
minute. 

There are so many variables in 
shaving that the above figures must be 
used with caution, but for the present 
they are put forward as a concrete ex- 
ample of the approximate amount of 
“work'* a razor edge is called upon to 
perform. In the majority of cases 
safety razor blades are discarded when 
blunted, but certain types can be 



Before describing the modus oper- 
andt of the wear of safety blades, it is 
interesting to consider the work which 
each edge has to perform before being 
discarded or re-stropped. The aver- 
age shaving area of a normal-sized man 
is of the nature of 40 square inches. 
The distribution of hair over that area 
varies in different individuals, and also 
in one and the same individual. A 
concentration of 645 hairs per square 
inch is, however, as high as is ever met 
with, that is a total of 25,000 hairs to 
be cut per shave. Assuming that in- 
dividual hairs have a circular cross- 
section of approximately one 250th inch 
in diameter, and that 25,000 were 



The tamo a« In 4, magnified 148 diameters 


packed together as illustrated in the 
drawing at E, the area of the cross- 
section they would occupy would 
amount to about four tenths of a square 
inch; say, a single big whisker about 
five eighths of an inch in diameter, not 
allowing for the voids as in E. After 
numerous observations of shaving 
times, and assuming a distribution of 
645 hairs per square inch and a total 
length of cutting edge of two inches, 
the total time during which the edge is 
actually cutting through hairs has been 
found to be of the nature of five 
seconds. 

The edge of a good blade does hot on 
an average ever give more than ten 
clean shaves, and hence its useful cut- 
ting life is only 50 seconds. The rate 
at which a razor traverses the face is of 



An •xnmpl« of typo A drawing) 



Not good, even for a single shave 



Mounted with cutting edge out of focue 




Mounted with cutting edge in focua 




A good edga properly mounted 

stropped readily, and the edge contin- 
ually renewed. 

The majority of safety razor blades 
are made from straight carbon steel 
containing 1.1 to 1,3 percent carbon. 
One of the makes of blades examined 
was, however, made from a high alloy 
steel of the following approximate 
analysis; carbon 1.86 percent; siliconO.8 
percent; chromium 12.0 percent; molyb- 
denum 1.0 percent; cobalt 1.1 percent. 

The microstructure of the plain car- 


bon steel blades consists essentially of 
globular cementite embedded in a 
structureless matrix. The size and 
distribution of the cementite globules 
varies greatly. A typical example of 
the structure of a good blade at about 
296 diameters is shown in photograph 
20. The edge there illustrated had 
been used five times and was still in 
good condition and gave a further five 
clean shaves. Photograph 21 at the 
same magnification illustrates the struc- 
ture of another blade, which had to be 
discarded after two shaves. The struc- 
ture in the above two cases was devel- 
loped by etching in two percent nitric 
acid in alcohol for one minute. 



The same edge as in 12, magnified 148X 


The blades made from the high 
chromium steel show a somewhat anala- 
gous structure, but the matrix appears 
to be sorbitic’ and the non-etching car- 
bide corresponding to the cementite of 
the straight carbon steel blades has not 
a pronounced globular structure, and is 
not as uniformly distributed as is the 
cementite in the carbon steel blades. A 
typical structure developed by etching 
in 10 percent nitric acid in alcohol for 
ten minutes is shown in photograph 22 
at about 296 diameters. The particu- 
cular edge photographed had given 
approximate! V 15 shaves, but, then 

*'*C cmpntite, Si)rl> te SUlI is not a simplt homo* 
Rpnef)U8 Bubstanti like kHfs hut lo coinpoaed of 
eraina and cryttiJa *f different ccmstitucnta of which 
the above are com um examples Cemrntilt is iron 
carbide the hiudc na Qualities of steel are chiefly 
due to Its presinre Sorbite confers tensile strengtli 
and tough ne«8ioi tl steel — IhrLduor 
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Third claMiftcation; like C in drawing 


dragged badly, and was discarded. 

The study of the wear of cutting 
edges is complicated by the fact that 
a blade which will no longer shave one 
individual may function quite satis- 
factorily when used by another with a 



Same claMlflcation aa ahown above 


beard of different texture. At one time, 
when the writer was testing blades 
made from chromium steel of the anal- 
sis previously mentioned, he found 
that, while he had to discard average 
blades after approximately 15 shaves, 
another person with a much stiff er beard 
could continue to shave with them for 
at least another 60 times. 

Photograph 23 at about 296 diame- 
ters magnification illustrates a defect in 
a blade which had worn to such an 
extent that it was found to drag un- 
comfortably. Another part of the same 
edge, after etching in two percent nitric 
acid in alcohol, is illustrated in photo- 
graph 21, to which reference has been 
previously made. Although it is not 
very clear in the photograph, visual 
examination through the microscope 
showed that, in general, globules of 
cementite projected from the cutting 
edge exactly as described by Desch 
and Roberts,* who suggested that the 
property of keeping an edge depended 
upon the size and uniformity of dis- 
tribution of the particles of cementite. 

T here is no direct evidence that 
the cementite globules in a proper- 
ly hardened razor blade blank are sen- 
sibly harder than the matrix, and it is 
unlikely that the action of shaving would 
erode the latter and leave the cementite 
projecting from the edge. At least 60 
percent of the blades examined were 
found to shave satisfactorily, and yet 
the size of the cementite globules and 
their distribution varied considerably, 
even in blades from the same source. 

9 Tournal of the Iron and Steel Institute, (London), 
1023, No. 1, i>age 249. 
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Without exeeptieli, however, good 
safety razor blades exhibit a perfect 
edge at 400 diameters and have a Firth 
Diamond hardness of 650 to 800. 

Wear never takes place uniformly 
along the edge. In the case of a 
good blade, one usually finds that the 
edge remains more or less perfect for the 
the first few shaves — see photograph 20 
— and then commences to break down 
in patches, such as are illustrated in 
photograph 23. Finally, the whole 
edge tends to disintegrate, leaving 
cementite globules projecting, and in 
some parts developing pits. Careful 
examination of many hundreds of 
blades has bhown that the cutting edge 
of a normally hardened blade does not 
show the slightest tendency to become 



Same at at loft, axcopt magnlfled 296X 


rounded or wavy. In fact the chief 
destroying agent seems to be corrorion. 

The finish l^hich the final stropping 
process gives to a cutting edge is such a 
perfect polish that corrosion can be 
resisted for a considerable time, but if 
once the edge becomes damaged, either 
while shaving or being dried, a small 
freshly fractured surface is exposed, 
from which corrosion might be expected 



Kourtti claoslttcatioii; like D In drawing 


OckAettm 

medianieal insult is, noverthdssfi, the 
same, whatever the composition H the 
steel, and the question as to whetW a 
properly hardened blade will shave de- 
pends partly upon the geometry and 
condition of its cutting edge and partly 
upon the texture of beard to which it is 
applied. 

W HILE numerous good blades are 
procurable, it is obvious that 
many manufacturers do not control 
their product microscopically, other- 
wise blades similar to those illustrated 
in photographs 6, 7, 17, 18, and 19 
would never be allowed to leave the 
works. A magnification of from 15 to 
80 diameters already shows a very 
great deal, and it should not be im- 
possible, even in factories producing 
hundreds of thousands of blades per 
week, to examine a considerable per- 
centage at some such magnification. 

The smallest defects which will 
render a blade useless are not apparent 
at less than 200 diameters, and the 
present writer prefers to use 400 di- 
ameters magnification. In the case of 
a new blade, however, it will be found 
that if the cutting flanks and edge ap- 
pear uniform and free from defects at 
30 diameters, the blade will be as well 
ground and finished as is possible with 
the particular machines in use. 

Safety razor blade makers are faced 
with the same problems which con- 
front the manufacturer of high-speed 
tools and other cutting implements 
when they desire to test their product. 
It is a comparatively easy matter to 
measure the initial “sharpness,'' but 
it is quite another matter to measure 



Tha tame blade at In pbotomlorograph 17 


to extend and produce the type of the cutting durability and to obtain a 
defect illustrated in photograph 28. figure of merit which will be a true 
That suggested explanation of the cause criterion of shaving efficiency, 
of failure is supported by the fact that In a paper by Honda and Takahad, 
if, instead of wiping a razor after use, {Journal of the Iron and Steel Inetituie, 
it is kept in an anti-corrosion liquid, 1927, page 867) a sharpness testi]^ 
its life is usually at least doubled. It machine is fully described. In that 
is also further supported by the fact 
that the chromium steel blades, pre- 
viously mentioned, which are more or 
less stainless, give remarkably long 
lives. 

The chromium steel blades wear 
differently from a carbon steel blade, 
in that, in those examined, the carbide 
particles have not been found to pro- 
ject from the cutting edge, but ratW 
appear to have fallen out. Whatever 
the exact modus operandi of wear, the 
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teat, to quote from the original paper, 
“the cutting edge of the implement is 
brought into contact, under a definite 
pressure, with a narrow band, com- 
posed of sheets of paper about an inch 
in thickness, and a definite amount of 
forward and backward motion is 
given to the implement. The number 



This worn one dragged uncomfortably 


of sheets cut during this motion is 
taken as a measure of the sharpness of 
the implement.** A table is given show- 
ing the sharpness of various cutting 
implements, including a safety razor 
bl^e after the first, tenth, twentieth, 
fiftieth, and hundredth cut. The 
number of cuts required to reduce the 
intitial sharpness to half its value was 
defined as the life or the durability of 
the edge under test. According to the 
figures given, a safety razor blade cut 
through 86 sheets of paper at the first 
cut, and its durability was 8.5. 

AT one time the writer contemplated 
Jl \ making a somewhat similar ma- 
chine, but found that a safety razor 
blade was completely ruined long before 
it had passed through anything like the 
number of sheets of paper quoted by 
Honda and Takahasi, as the number 
parted at the first cut. Unfortunately, 
the type of paper used in the original 
tests is not mentioned, but the author 
foimd that a blade which had been used 
to cut through 50 pages of the present 
journal would not shave at all. 

So far as our present knowledge goes, 
it hence appears that the only satis- 
factory test for a safety rasor blade is 
an actual shaving test, and as shaving 
is carried out so quickly and willing 
assistants who are prepared to test 
blades are always to be found in any 
works, good progress can be made 
without any special testing machine, 
although one would, of course, be 
desirable in order to put production on 
a really scientific basis. 

In many factories it is the custom to 


test each individual edge, the test 
usually consisting ot a test of cutting 
capacity. A hair is held between the 
thumb and finger of the left hand with 
one free end, and all edges must snip 
the hair cleanly when flicked across it. 
Satisfactorily hardened blades should 
also pass the same test after being 
pulled over a piece of soft horn with a 
pressure whidh is something of the 
nature of one to two ounces, the actual 
length of cutting edge bearing on the 
horn varying from one to three six- 
teenths of an inch. Those figures must 
not be taken too seriously, but are 



Photomlcrogrmph of blade before shaving 


some rough idea of the nature of a test 
which is largely adopted. 

T he following comment, which ap- 
peared in a subsequent number 
of The Engineer, was written by H. A. 
Curran, A.I.C., A.R.C., Sc. I. Ac- 
companying it Mr. Curran published 
several of his own photomicrographs, 
and for the convenience of our readers 
these have been given serial numbers 
in continuation of those of the pre- 
ceding part of the article. Mr. Cur- 
ran states: 

Ij^have read with keen interest Mr. 
Kayser*s valuable article on safety 
razor blades. Very few papers on this 
subject have been published, although 
undoubtedly a considerable volume of 
work has been done. One is led to 
conclude that the results obtained are 
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treasured in secret archives under 
treble lock and key — a fact greatly to 
be deplored. The dissemination of 
scientific knowledge is the best and 
surest way of making further progress. 

There is one point on which I would 
like to touch, and that is the shape of 
the edge at high magnifications. To 
quote Mr. Kayser: “Without ex- 
ception, good safety razor blades ex- 
hibit a perfect edge at 400 diameters. ** 
This is a very broad and sweeping state- 
ment, and, if it were true, would be an 
extremely valuable generalization. I 
have had blades i^ithin the range of 



hardness specified showing very regular 
edges at 500 diameters, which would 
not yield a single comfortable shave. 
On the other hand, I have had blades, 
showing extemely irregular edges at 
200 diameters, which give perfect 
shaves time and again. 

Consider micrographs at 200 diame- 
ters of the same section of a single 
blade. Figure 24 shows it before 
shaving and Figure 25 after shaving 
15 times. This blade was tested on 
every type of beard I could find, the 
user in every case praising it as giving 
a most comfortable shave. After each 
shave, the blade was wiped with a soft 
cloth, washed in absolute alcohol, and, 
then oiled. It was not polished, 
stropped, Or i oned. The last shave I 
had with it w is as comfortable as the 
first. Com|>*^r^ before shaving 

and after 15 slaves. The difference if 
any, is imperceptible. The edge is very 
far from being perfect, especially v hen 
we remember that all irregularities in 
it would be doubled at 400 diameters. 

This is not an isolated instance. 1 
have had dozens of these in the course 
of a year. As a matter of comparison 
1 enclose a micrograph, Figure 26, of 
the best blade I have ever encountered. 
Alas! I was forced to destroy it in thq 
cause of science by cross*sectioning it« 
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A Tailspin and a Safe Recovery 

I T is possible for the best pilot to have his plane go into spiral path downward but since it has plenty of altitude, 

a tailspin under certain conditions but such occasions it is flattened out into a safe glide under control long be- 

are rare. This illustration shows how a plane, piloted fore there is any real danger of a crash* If the altitude 

by a well-trained aviator and climbing a bit too steeply, had been less or the pilot less experienced, the result in 

reaches a critical point, falls away to one side, and goes such a case would be a disaster* It is difficult to make an 

earthward, spinning about a point somewhat to the rear of ordinary photograph of a tailspin look real, so this com- 

the engine. Falling like a leaf, the plane follows a close posite was made to illtistrate the article on opposite page. 
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Student fliers for the military services are put through many maneuver and learn how to come out of it. Thu training 

intentional practise spins so that they will get the of the plane can be brought out of a spin and under control easily 


That ^Fatal’ Tailspin 

Most People Have the Wrong Idea of the So-called Tailspin; 
It Is Not Necessarily Dangerous and Is Preventable 


** ]p^LANE Crashes to Ground!*' 
1 # Too often we have observed 
f this headline in the daily news- 
^ papers. Somewhere in most 
of these stories the following words 
occur, “ . . . the plane suddenly went 
in^o a nose dive and crashed.** Co-in- 
cidental is the fact that these crashes 
occur during the process of a landing 
or a take-off, in the majority of cases; 
also, the fact that the pilot was new or 
inexperienced. The average person 
has, no doubt, connected these facts 
without being able to interpret them 
properly. Just what did happen? 

Had the reporter of these mishaps 
been more observant or possessed a bet- 
ter knowledge of aeronautics, he would 
have further noticed two peculiarities 
of the **dive*’; first, that immediately 
preceding the disaster, the nose of the 
plane rose abruptly and, secondly, that 
the ship then began to rotate either 
right or left about its longitudinal axis. 
These symptoms show clearly that the 
crash was caused by a "‘spin.** 

T he original name for this man- 
euver was the ‘^tailspin.** This 
is a misnomer. People are led to be- 
lieve that the tail of the plane is down- 
ward during the spin. *rhi8 name was 
derived from the fact that when the 
plwe is in this condition of ''no con- 
trol,*' the tail of the plane whirls 
disudly around the engine end. The 
name "‘spinning nose dive** is naore 
Indicative of the ship's true action. 
Our ConUibUtofs/* page 279 . 


By H. B. MILLER* 

Lamutitnmnt (j g ) Untied Stmtee Nmvy 

During the spin, the nose of the 
plane is down about 70 degrees below 
the horizontal. The plane then spins 
or whirls around a vertical axis which 
usually intersects the ship between the 
pilot and the engine. Sometimes, how- 
ever, this axis is projected a consider- 
able distance forward of the plane. 
Thus, a fiat projection of the plane's 
spinning area may be quite large. It 
resembles closely the whirling descent 
of a maple leaf in the autumn. 

The airplane as we know it at present 
is classified as a "heavier-than-air" 



The '*Bkiddiqg turn.” Without banking 
his plane the pilot attempts the turn B, 
skids to C, gets the side-thrust D on the 
fuselage, and his resultant direction is £ 


machine. This is in opposition to the 
dirigible and other “lighter-than-air" 
craft which are supported in the at- 
mosphere by the buoyancy of their 
inflation gasses. 

Airplanes are supported during flight 
by the reaction on their wing surfaces 
of the passing air currents. These 
currents are created by pulling the 
plane forward through the air by means 
of a power plant operating a propeller. 
Gravity may be used for the same 
purpose by gliding the plane. Altitude, 
of course, must be sacrificed in this 
case. This is similar to the coasting 
of an automobile down hill. In other 
words, an airplane must move forward 
at more than a certain critical speed 
to maintain itself in the air. 

T he minimum speed at which any 
type of plane will support itself 
in the air is called its “stalling speed." 
If the sp^d of the plane is reduced 
below thisi cri ical or stalling speed, it 
will fall liie ai y object that is heavier 
than air, Duf to the peculiar arrange- 
ment of wing and tail surfaces, it ro- 
tates as it falls. This is the spin. 

Loss of flying speed is brought about 
in various ways. Generally, it is a re- 
sult of climbing the plane too steeply. 
The engine may not have sufficient 
power to pull the plane forward at 
flying speed at this extreme climbing 
angle. The plane stalls and spina as a 
result. Similarly, a low-powered car 
will not climb too steep a hill. 

Or perhaps the pilot is climbing his 
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Bhip to the utmost, but still at Qyiag j ^ 

speed. Suppose the enpne fails for / . . ' \ 

any one of a dozen reasons. With no / \ 

power to pull it forward at this steep / \ 

angle, the plane immediately loses its / \ 

slight safety factor of forward speed. / ^ i \ 

It whips off into a spin before the pilot / 
is able to nose over in order to pick up 

These two conditions cause practi- / * 

cally all of the crashes^^on^the take* / . 

nose low until he has gath- [_ 

ered safe flying speed . Then, photaS^Sh 

and only then, does he be- ^ SQUADRON OF NAVY FIGHTERS 

irin to o-ain altitiidp Tf bin Inese planes have no tendency to snin because of the perfect 

gin to gain aitltuae. II ms aileron control available through the long, narrow Rlleron* 

engines should cut out, he 

has sufficient surplus speed to place 900 feet away. In an effort to force 
his ship in a safe glide preparatory to the plane to glide father than it actu- 


/ ~ ^ landing and take-off ]>eriod of 

/ • ' \ flight is a busy one for the pilot. His 

/ \ attention is on many different things 

/ \ at once. He must watch closely for 

/ \ other planes and obstructions. The 

/ ‘ i J ^ \ ^®8|ult is that he may not observe the 

flying speed of his ship closely enough. 
Shortly after the war the favorite 
/ ‘ and most dangerous stunt of aviators 

* \ “chandelle." This is an 

ex^ren^climbing turn from a take- 

this unnecessary ^ maneuver ' is 

^ ^ are obsessed with the n^es- 
A SQUADRON OF NAVY FIGHTERS showing off their re- 

anes have no tendency to spin because of the perfect cently developed skill tO 

c'ontrol available through tne long, narrow ailerons the admiring throngs. It 

. , is much safer to observe 

900 feet away. In an effort to force the skill of these new pilots from the 


landing. 


ally can, he pulls the nose of his ship 
higher and higher in order to flatten out 


E very plane has a definite glide the glide and thus reach the field. 

ratio depending upon several fact- Eventually he will lose flying speed, 
ors; that is, weight, wing area, et cetera, and spin to the ground. This condition 


ground than from their rear cockpits. 

The adjective fatal has been un- 
consciously attached to the word spin. 
Spins are dangerous under an altitude 
of 500 feet because it usually takes 


ors; that IS, weight, wing area, etcetera and spin to the ground. This condition several hundred feet in which to re- 
The average ship will have a ratio of of flight provides practically all of the cover control of the plane. This re- 
approximately seven to one. In other crashes during a landing when *^the suits in the axiom that the first 500 
words, for ^very foot of altitude the plane suddenly dived to the ground.” feet is the most dangerous part of 
plane has, it will glide forward seven Another prolific cause of spins is the flying. This is true for the untrained 
feet. If the plane is 100 feet m the skidding turn” at a low altitude. A pilot. An experienced pilot will not 

air, it will glide to a point 700 feet plane must be banked in proportion allow the plane to approach a stalled 
away, providing, of course, that there to the radius of its turn. A blind- condition, 
is no wind. folded passenger would be unaware of 

The glide of a power-operated plane a properly executed turn. If a plane OPHE training of all aviators should 
can not be stretched. l hat is, it is not banked sufficiently, it will skid J. cover the spin thoroughly. Thestu- 

can glide only a certain horizontal around a turn exactly as a swiftly dent should be placed in them often 

distance for a given altitude. If the moving automobile skids outwardly until he can unconsciously recover 


plane suddenly dived to the ground.'* 
Another prolific cause of spins is the 
‘^skidding turn'* at a low altitude. A 
plane must be banked in proportion 
to the radius of its turn. A blind- 
folded passenger would be unaware of 
a properly executed turn. If a plane 
is not banked sufficiently, it will skid 
around a turn exactly as a swiftly 


distance for a given altitude. If the moving automobile skids outwardly until he can unconsciously recover 
engine is stopped while in the air, the around a sharp corner. As the plane from them. He should be taught the 
plane can land no farther away than skids it presents a projected area of warning signals that accompany a 
the point where his safe gliding angle its fuselage broadside to the direction stall. They are so numerous that a 


the point where his safe gliding angle its fuselage broadside to the direction stall. They are so numerous that a 
intersects the ground. The pilot can of flight. This sudden resistance causes pilot must be absent-minded, indeed, 
land short of this, of course, by side the plane to lose part of its forward who does not heed them and take 
slipping. It 18 unfortunate if he is too speed. If this condition is aggravated, action. 

far away from a good field. the plane will lose flying speed and When flying, the interplane brace 


Suppose the novice aviator is in a fall off into a spin. 


plane having a glide ratio of seven to 
one. He is at an altitude of 100 feet 


action. 

When flying, the interplane brace 
wires have a clear whistling sound. 


These, in short, are the causes of The plane is stable and the pilot, 

JI : 1 . ... .. ... . * 


most accidental spins — -and crashes. 


with a ‘ dead stick'' or with his pro- Since all of this is known, why doesn't 
peller stopped. The only good field is the pilot watch his speed carefully? 


— **STRCTCHC D" GLIDE 


MOTOR 

^PS 


through his control stick, can feel a 
distinct air pressure on the control 
surfaces. In addition, there is gener- 


FLYING SPEED LOST. 
SHIP FALLS 
INTO SPIN. 


AIRPORT 




THE FATAL .STRETCHED GLIDE 

Even if the pilot who makes a normal 
glide without power haa to land in a 
pasture or on rough ground, the chances 
are with him for he may do no more 
than crack up against a fence or turn 
over. The pilot who tries to stretch his 
glide will, most likely, spin and crash 


SAFE LANDING >sj* 

IN PASTURE. — — 








s. : 
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FOR BOTH LAND AND WATER TRAINING 


The Naval Air Training Station at San Dipro, California, where proapective navy fliers 
are given preliminary instruction. It has facilities for airplane and seaplane training 


erally an airspeed meter to give him 
his actual speed through the air. 

When the plane begins to approach 
a stalling point the wires no longer sing 
merrily — the old saying is that ‘^either 
the wires or the angels will sing to 
you!" No longer is the ship a steady 
platform. It shakes and trembles. 
The controls are sloppy and loose. No 
air pressure can be felt on them. The 
slowly moving ship no longer responds 
readily to the controls. The airspeed 
meter will indicate clearly a dangerous 
flying speed. 

All of these warnings fairly shout out 
to the pilot. He who fails to interpret 
them correctly is improperly trained 
or indoctrinated. In either case he 
is a menace to the further develop- 
ment of aviation and should not he 
permitted to fly. 

F or the properly trained pilot, re- 
covery from a spin is very easy. 
He simply neutralizes the controls and 
throttles down the engine. To come 
out quicker, he dives the ship and ap- 
plies the rudder opposite to the di- 
rection of the spin. 

Means of recovering from a spin 
were discovered during the war when 
the maneuver was used to deceive the 
enemy into thinking the ship had been 


shot down out of control. Post-war 
tactics have condemned this practise. 
The aviator who should attempt it in 
the event of a war now would find himself 
riddled with machine gun bullets. But 
the spin, as a training device, teaches 


the student aviator to retain his senses 
and bearings under trying conditions. 

It also teaches him how to recognize 
and recover from it. Further than 
that it has very little practical value. 


Various devices are being developed 
to do away with this danger. The 
success of these inventions has been 
varied and the final mechanical solu- 
tion of the problem has not been 
reached as yet. The most efficient 
method of eliminating this menace is 
the thorough training of pilots. 

The person who has had only the 
sketchiest of instruction and who flies 
at rare and long intervals is always a 
poor insurance risk. Such people are 
subjects for daily newspaper reports. 
A good plane does not spin because of 


its characteristics; it spins because of 
the pilot’s deficiencies. 

The anxious mother who admonished 
her son that if he was determined to 
be an aviator, he must fly slowly and 
lou, did not know her airplanes. No 
one has ever gone into a spin from 
too much flying speed. 

Beware of your friend who wants 
to take you up to prove that he can 
fly. Is he a good flyer? Certainly, for 
didn't he solo just last month in the 
remarkable time of two hours and 
thirty-five minutes dual instruction! 
Let him thrill someone else. Instead, 
drive out to some legitimate and well- 
managed airport. Take your flight 
with a recognized organization. En- 
joy your ride with the assurance that 
the company can afford to hire only 
good pilots. 

At this time the spin still is the bane 
of aviation. This applies mostly to 
amateur and untrained pilots. It is 
true, of course, that well-trained pro- 
fessional aviators crash from spins, 
but the relative percentage is small. 

This maneuver is sufllciently dan- 
gerous, ho\^ ever, to cause Admiral 
Joseph M. Reeves, recently Com- 
mander of Aircraft Squadrons, Battle 
Fleet, to fesu to his command of close 
to 350 idsi ned aviators a memo- 
randum. fit ^as to the effect that all 
naval aviatoM should observe closely 
the three 'undamental principles of 
aviation, to wit: 

1. Keep flying speed. 

2. Keep flying speed. 

3. Keep flying speed. 

I F government trained pilots are 
warned continuously in this man- 
ner, what warning must be necessary 
to the flyer who scarcely keeps his 
hand in aviation? 


SHIP STALLS 
AND falls into 
THC beginning 
^ or A SPIN 





normal safe takcoff— — ' 

J ' 

THE FIRST 500 FEET ARE THE MOST DANGEROUS 

A fketch that tella own utory for the important detail that the pilot m the plane 

ahowti crashing is most likely a newly-fledged aviator who wants to “show off” hia skill 



“Enjoy your ride with the assurance that the company can afford to hire only good pilots” 
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OBSERVERS OF THE TEST 

Left to nght. The author, J. J. MeGraw, Ed. Thorpe, Ray Schalk, S. J. Liddy. cameraman 


The “Lively” BaU 

Tests Conducted by Scientific American to Determine Whether the 
Present Baseball Is Livelier Than the Old, and if So, Why 

By LOUIS S. TREADWELL 

Aaaocjatm Editor 


W HEN we were approached by 
Mr. John J. McGraw, Man- 
ager of the New York Base- 
ball Club, to conduct a test 
on the baseball now used by the major 
professional leagues, the situation pre- 
sented many difficulties and at first a 
line of procedure, which would be con- 
clusive, was not at all evident. How- 
ever, there is such a widespread inter- 
est in the question that the difficulties 
served but to arouse our interest and 
determination to find a solution that 
would be satisfactory. The following 
method of procedure was finally se- 
lected as a general outline. 

Analyficnl T(st. Weigh and caliper 
ball and note general appearance as 
to sewing, leather, and so forth. Un- 
make ball and measure and test vari- 
ous materials of which it is constructed. 
Compare materials of 1924 ball as 
against the 1929 ball. Analyze batting 
records to determine if there has been 
any considerable change in the physi- 
cal performance of the players them- 
selves. Analyze the batting perfor- 
mance in connection with changes in 
the dimensions of the playing surfaces 
of the various baseball parks. 

Physical Test, Drop balls of various 
years from a height and note the com- 
parative distance of rebound, making 
allowance for deterioration due to age, 
use, and so on. 

It is assumed that the National and 
American League balls are made under 


the same patents and are similar, being 
made in the same factory, one being 
stamped Spalding-National League, 
and the other, Reach-American Ijeague. 

On August 13th at the Polo Grounds, 
through the courtesy of Mr. McGraw 
and the help of Mr. Christy Walsh, a 
test for resiliency was made by drop- 
ping four balls from a simple trap 
which would assure that all four were 
released at exactly the same moment. 
These were dropped from the balcony 
upon the floor of the stand approxi- 
mately 40 feet below, and the entire 
flight of the balls was recorded by 
motion picture cameras. For this pur- 
pose the following balls were selected: 

1. — One new 1929 ball, just received 

from the manufacturer. 

2. — One unused ball issued early in 

the 1929 season. 

(Both above chosen at random 
from regular stock.) 

3. — One slightly iised but entirely 

undamaged 1929 ball. 

4. — ^One unused 1924 ball. 

About ten tests were made; each in- 
dividual ball, being previously marked, 
was released from the same relative 
position. The results obtained were 
as follows; 

Ball No, 1 above rebounded a few 
inches higher than ball No. 2. 

Ball No. 2 rebounded from 18 inches 
to two feet more than ball No. 3 
and ball No. 4 rebounded a few 
inches more than ball No. 8. 


“Stills*' of the motion pictures con- 
firm the testimony of numerous ob- 
servers, as above. 

In the laboratory tests the following 
characteristics were determined: 

1924 1929 

5 oz •+■ 4 " Weight S oz 4“ 

2''), in Diameter 27 k m 

C over attached by rubber 
preparation 

June 29-4 Manufacturer Uig May 29-266 

mai ked 

6 pit inch Stitvhtng tiiiead 0 pel inch 

(37% in each, bla« k. and ted) 

112 3 yds 1 me linen llifLad 88 yds. 

57 I \da Gray >aru (light) 52 6 >dH 

48 yds W hite yam 42 3 yda 

96 vda tirav >arn (hcav>) 87 >Js 

15/16 in diam Rubber lentcr 1 5/16 in diam. 

in diam Cork core Irregular 

The weight of the component parts 
of either ball check closely with the 
corresponding parts of the other ball 
and after disassembly weigh exactly 
five ounces each. 

AN analysis of the rebound test 
jL \ would not be conclusive unless it 
could be supported in any of its fea- 
tures by other evidence. The differ- 
ence in the rebounds between the two 
1929 balls was slight and not particu- 
larly indicative, inasmuch as part of 
the difference might result from the 
variance in performance of two individ- 
ual samples or the striking of one ball 
upon a seam. The rebound of the used 
1929 ball, however, shows that consid- 
erable resiliency is abstracted by a com- 
paratively Small amount of use, this 
being further confirmed by the fact 
that the new 1924 ball rebounded 
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farther than the used 1929 ball, and at nearer the center of mass of the ball with the old-fashioned *‘trick" deliver- 
the end of the teat the more reailient would certainly increase its ultimate ies, for it can be thrown absolutely 
balls were not rebounding so high; the resiliency. Also the shorter yardage of straight only when the tendency to 
variation of this height between all the linen thread wound immediately be- irregular flight caused by the unequal 
balls was markedly less. neath the cover would tend to make bulge or deformation is entirely counter- 

In the results of the laboratory test the 1929 ball more lively. Here we acted by the twist given to the ball 
it will be seen that the 1924 ball was a have no consideration of deformation by the pitcher. This would be an al- 
shade heavier than the 1929, but this 
can readily be accounted for by the in- 
creased amount of moisture absorbed 
in the intervening years. In general 
characteristics the two balls are quite 
similar, the only variation noted being 
that the yardage of the four elements 
used in winding, making up the interior 
of the ball, is less in the 1929 ball, al- 
though the center rubber in each in- 
stance is the same diameter, and no 
particular variation in this respect, or 
in the leather covers of the balls, allow- 
ing for five years depreciation, is noted 
between the 1924 and the 1929 ball. 

(The irregularity of the cork core in 
the 1929 ball is of no significance — 
several other 1929 balls that were 
also cut open, show perfect spheres 
of cork.) 

The accumulation of yardage in the 
1929 ball being considerably less than 
the accumulated yardage of the 1924 
ball, the materials must necessarily be 
either of larger individual bulk in the 
1929 ball, or these were wrapped more 
tightly in the 1924 ball, or the yam in 
the 1924 ball was permanently dis- 
torted due to being under strain for to apply as thread will not materially most impossible combination. Con* 
five years. As the ultimate weight of change its essential characteristics versely, where the twist given by the 
both balls is the same, and it is believed under these conditions. This analysis pitcher and the curvature of flight 
that permanent distortion would not is confirmed in the rebounds of the given by the deformation are operat- 
produce such a difference in yardage, it drop test. ing at the same time an unusual result 

is evident that the materials used in the Another fact was developed in the can be obtained. Also, in the flight of 
1929 ball must have been wrapped examination of the used 1929 ball, a batted ball, the zig-zag course of the 
under less tension than the 1924 ball, Careful external calipering of new balls center of mass produced by the defor- 
and hence would have greater resili- indicates almost no difference in diame- mation or bulge would tend to cause 
ency, inasmuch as these corresponding ters at various axes around the ball irregular flight and the used ball would 
elements in both balls are practically more than what is known among me- not be driven as far with the same im- 
alike. An examination of the heavy chanics as “a touch’’ of the calipers, pact as a true sphere would be. 
gray yarn which is the first covering which shows a surprising excellence of This phase of the subject would not 
of the rubber center confirms this and manufacture, considering the variety of be of importance if we were dealing 
shows 87 yards are used in the 1929 ball the component parts, whereas in the with low speeds. But authoritative 
as against 96 yards in the 1924 ball, slightly used ball as much as ^ths of an tests of Walter Johnson’s speed showed 
This in conjunction with the other inch difference in diameters over right- that his pitched ball attained a maxi- 
items of the 1929 ball shows conclu- angle planes was shown. It is obvious, mum of 122 feet per second. Obviously 
sively that, while the same grade of therefore, that a used ball would give a hard batted ball, being projected 
yam is used, the lighter tension yarn a pitcher better results, particularly further, will attain a speed consider- 



THE DROP TEST 

A magnifying glass used on this film shows distinctly four balls rebounding as described 
in the accompanying text. Photograph is enlarged from a motion-picture film 
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ably g^reater. The contention of irregu- 
lar flight therefore has a rightful place 
in this general consideration. 

I T is a fact that as many as ten dozen 
new balls were used up in one game 
recently. It is evident, therefore, that a 
new ball is presented to the batter 
much more frequently than under old 
conditions, which undoubtedly places 
the pitcher more at a disadvantage and 
gives the batter an added advantage 
over the old conditions. Also one of 
the largest manufacturers of bats re- 
ports that this year their total produc- 
tion of the old style * ‘choke’' bat was 
only 6 percent and that many of them 
still remain unsold, showing that a pre- 
ponderant majority of players use the 
thin-handled bat. Also it is an un- 
doubted fact that since 1919, when 
Ruth made 29 home runs, and his sub- 
sequent sale for a then extravagant sum, 
the average “sand lot” player has been 
imbued with the idea that the so-called 
“slugger” is the one that gets ahead and 
from the inception of his baseball career 
he studies and emulates the great home 
run proponent. 

The leagues are now filled with 
batters who have, during their profes- 
sional careers, studied and strived for 
long hits. This is the testimony of man- 
agers and scouts. In fact one scout 
frankly testified that he knew of many 
instances where every other feature of 
play, including mentality, was mini- 
mized in the scout’s report on the 
player in favor of the man’s ability to 
hit them out. Prominent managers 
also testify that the fine points of the 
game are now neglected because of this 
one-sided development, for the reason 
that certain vociferous elements among 
their patrons are keen for this kind of 
game. 

An analysis of batting averages shows 
that very little which is germane to 
this test can be deduced from Ruth’s 
batting record, save that in the years 
when he obtained the most home runs 
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MANUFACTURING 

Ten steps in manufacturing are necessary, 
stitching being the only hand labor done 


he played almost the entire season’s 
schedule and his general average was 
.376 or better. Only during 1927 and 
1928 did his general average in great 
home-run years fall below that mark. 
It is testified to by competent observers 
that Ruth has not been getting longer 
drives in the last years than he formerly 
did, although one manager states that 
some of his players are getting the 
longest hits of their careers. 

There is also nothing in the Champion 
Batsman record to help to any determi- 
nation. Of late years Hornsby batted 
.401 in 1922, .424 in 1924, .403 in 1925 
and .387 in 1928, he being the only 
one to exceed .400 since Delehanty 
in 1899 with .408. Last year Hornsby 
also led in slugging percentage (total 
bases to total times at bat) with .632 
although he drove out but 21 home 
runs as against Bottomly and Wilson 
with 31 and Ruth 52, and stood fifth 
in total home runs batted out in 
his league. In the National League 
in 1928, 34 players in 60 games or 
over batted for a general average of 
over .300, this list including the five 
leading home run hitters. In the 
American League similarly 35 players 
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batted over .800, the leader Goslin, 
with an average of .879 getting 17 
home runs, to be third in this list. 
This League does not have as many 
high individual performances as the 
National. 

H ome run hitting apparently, 
therefore, is not an essential requi- 
site for high individual batting aver- 
ages, although the best batter will 
naturally be high on this list. 

The greater number of .300 hitters in 
both leagues is explained more reason- 
ably by a combination of all the 
changed conditions co-incident with the 
advance of skill in the game, together 
with a slight increase in liveliness in the 
ball now used. 

Another phase which may have 
significance or not according to the 
judgment of the individual scorer, is 
the practice of scoring hits where 
formerly errors would have been given, 
and crediting the batter with a sacri- 
fice on long-driven balls even when the 
batter made no attempt to sacrifice. 
One well-known manager states that he 
sees “plenty of hits made that I know 
are errors.” If one can judge by the 
evidence of skilled and experienced 
baseball writers their judgment on 
frequent occasions would confirm this. 

The statement that there are now 
more injuries to players due to a 
livelier ball does not seem to be main- 
tained. As so many players are trying 
to “kill the old apple” it is certain 
that where they fail to lift the ball, 
it will be driven more often than 
formerly through the infield at great 
speed. There is disagreement among 
prominent managers as to whether 
there are more injuries in the present 
game than in the past. 

While the study of change of playing 
space in the baseball parks in relation 
to home runs would be interesting, the 
data would take too long to compile 
for this test and is considered in no way 
to affect the final determination. 



MATERIALS USED IN BASEBALLS 

Eight elements of highest grade make up a finished baseball. Note Refer also to the table in the text wherein is given the proportions 
the similarity of manufacture of 1924 ball, left, and the 1929 ball, of the various materials used five years ago and at the present time 
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NEW YORK TO BOSTON IN TWO HOURS 

Two of these 12-pBsaenKer Savoia-Marchetti flyine boats were Boston Ilelmble planes, operating on schedule, show the trend 

recently placed in service between North Beach, Long Island, and of the present day toward the stabilization of aerial transportation 


What Is the Future of Aviation? 


**Remarkable as Has Been the Qrowth of Flying, Still More Vital 
Developments Seem to Lie Just Ahead** 

By REGINALD M. CLEVELAND* 


I T seems highly probable that when 
the historians of 2929 compile the 
records of our era they will classify 
it as the “Age of Motors/' just as 
historians of our own day have charac- 
terized eras in the buried past as the 
“Age of Bronze" and the “Age of 
Stone." For upon the last quarter 
century is indelibly stamped the mark 
of the electric motor and the internal 
combustion engine. 

In the relatively short space of time 
since the “horseless carriage" of our 
fathers brought gaping crowds to watch 
its progress through the streets at the 
reckless speed of eight or ten miles an 
hour, the whole face of our civilization 
has been changed by the expanding use 
of the automobile. 

Last year 1,044,173 more cars were 
produced in the world than in the year 
before, bringing the total world pro- 
duction up to 5,203,139. Of these, the 
United States and Canada produced 
4,601,141 or 88 percent. Together 
they contributed 1,020,761 of the 
increase as against 23,412 for all the 
other countries in the world. One 
half of all the motor cars now operating 
outside of the United States were made 
in this country. 

But the internal combustion engine 
has had another gift in store for the 
20th Century, Just as it “grew" 
tires, it is now sprouting vigorous 
wings, and America has already crossed 
the threshold of opporunity into the 
age of flight. To those who can recall 
the b^nnings of the automobile era, the 
speed and variety of aeronautic devel- 
opment is little flhort of breath-taking. 

* f3«« **atiMmgOttr ContributoTB,** p«ib 279. 


Three years ago, the United States 
lagged behind the world in nearly every 
department of flying. Pioneers were 
still doggedly preaching the gospel of 
the air to inattentive ears. Ardent 
advocates of national defense were 
endeavoring to arouse an apathetic 
government to the importance of the 
flying corps. Struggling manufacturers 
of aircraft were meeting the chilly 
skepticism of bankers in an effort to 
increase very modestly their output. 

Two years ago, a young American 
airmail pilot linked Roosevelt Field 
with Le Bourget in a lonely and un- 
exampled flight across the Atlantic, 
and not only leaped into world fame 
over night, but touched spark to tinder 
and lighted a blaze of enthusiasm for 
aviation which burns more brightly 
day by day. 

A year ago, America surged abreast 
of world aviation. 

Today, the United States dominates 
the sky. 

F rom the anemic and unpromising 
infant of three years ago, aviation 
has already Jawome another of the 
American industries in which 1,000,- 
000,000 dollars has been invested. So 
rapid has been its growth, so contagious 
the doctrine of air-mindedness which 
was preached In vain but a short while 
ago, that it is difficult to keep pace 
mentally with the developments from 
month to month and from day to day. 

With a rapidity unparalleled in Amer- 
ican industry, the stage of mergers has 
been reached by this young giant. 
Already the handwriting on the wall 
shows that the business of aviation 


in the United States is to be controlled 
by a handful of strong combinations 
with comparatively few — and these 
the financially strongest— independent 
manufacturers and operators able to 
keep the pace. The rush of public 
money to aviation stocks has alarmed 
leaders in the industry itself, and con- 
servative financial opinion points out 
that the earnings for 1928 could not 
exceed 1 percent on a market valuation 
which has appreciated 2000 percent 
in three years. 

Approximately 4500 airplanes were 
manufactured last year in the United 
States. Estimates for 1929 put the 
figures at 9000. Airplane exports have 
tripled in a year. Air transport opera- 
tors flew some 8,000,000 miles in the 
first six months of 1929 as against 

10.510.000 for all of 1928. The total 
length of the airway network is now 
estimated at 30,000 miles as compared 
with 16,667 at the close of the year. 
Of the existing airways 10,000 miles 
are lighted as against less than 7000 at 
the end of 1028. Forty thousand pas- 
sengers wert earned in the first six 
months of tl .s year and but 35,000 in 
the twelve r onths proceeding, while, 
in the first half of 1929, airmail trans- 
ported was estimated by Secretary of 
Commerce Lamont at 3,400,000 pounds 
compared with a total for 1928 of 
4,061,210 pounds. 

In the aircraft industry 1950 con- 
cerns are now engaged. There are 
576 aviation schools an increase of 
110 over last year and more than 

12.000 student licenses are in force. 
Airplanes under American ownership 
in passenger, mall, express, and freight 
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CourtMy CurtU* Mj ing Serrice 


THE TWO-MOTORED CURTISS CONDOR 

Two Connueror enprinos of 635 horsepower each dvo this IS-passenger biplane a top speed 
of 139 miles per hour and a cruising speed of 116. Every passenger comfort is provided 


service, are flying on an average of 
75,000 miles a day. 

But the statistical side, impressive 
as it is, is but a small portion of the 
vista which unfolds itself to the obser- 
ver of aviation in the United States. 
The enormous gains which have been 
made are, perhaps, less astonishing 
than the multitude of services which 
the airplane is finding to perform, and 
tlje improvements in aircraft design 
and construction. 

Already the airplane is beginning to 
affect daily life from almost as many 
angles as has the automobile. Aside 
from its usefulness for speedy mail 
carriage, it is entering week by week 
into new phases of passenger transpor- 
tation. July saw the opening of two 
air-rail systems from coast to coast 
and the announcement of others, cut- 
ting the time of passage from Atlantic 
to Pacific to a 48-hour schedule 
in the case of the fastest of these ser- 
vices. These transcontinental systems 
are extensions of the partnership be- 
tween the Iron Horse*’ and the “Ship 
of the Air” which has already been 
tried successfully for shorter hauls. 
They are based primarily upon the 
thought of sleeping in the familiar 
Pullman car berth at night and flying 
in the luxurious chair car of the sky 
by day. 

A LL-AIR schedules from coast to 
. coast will be in operation this 
fall, some of them providing only com- 
fortable reclining chairs for the night 
part of the journey; others sleeping 
compartments. This will mean 30 
hours from the Golden Gate to Broad- 
way. It is safe to predict that both 
the air-rail and the all-flight long-haul 
services will find a growing patronage. 

Chartered plane or taxi service is 
finding an astonishing growth in many 
key cities. Indeed, it is so definitely a 
business that a rate war is imminent in 
New York and a flat figure of 25 cents a 
mile anywhere in the United States 


has been announced by one company. 

Commuting by air also becomes 
each week a more commonplace pro- 
cedure. One service from New York 
to Boston has a number of flying com- 
muters who go now from airport to air- 
port in one hour and forty-five minutes 
as contrasted with the accustomed five 
hours on the fastest train. Flights to 
resorts such as Lake George, Atlantic 
City, and Long Island Sound points, 
are common, and similar services are 
growing up around cities other than 
New York. 

In operations of this nature and in 
commuting lies the germ of another 
profound effect which aviation may 
exert upon our civilization. As the 
motor car made possible rural dwell- 
ing with urban work to a degree 
totally unattainable by horse trans- 
portation, so the airplane may easily 
push out the boundaries of the subur- 


ban zone, and bring relatively remote 
regions into metropolitan areas with 
consequent great appreciation of real 
estate values and a different fabric of 
the whole business of existence. 

Special uses of the airplane multiply 
with astonishing rapidity. Following 
the lead of the Dutch in service to 
l.<ondon, airplanes transport perishable 
flowers and out of season fruits to 
market. They are regularly employed , 
and moat efficiently, in the dusting of 
crops and the fight against the pests of 
vegetation such as the boll weevil and 
the spruce bud worm.^ They are the 
eyes of the tax assessor, and in as 
widely separated localities as rural 
Connecticut and the Belgian Congo 
have brought to book those miscreants 
who were seeking to evade payment of 
local levies. 

AT the international boundaries, 
jLX the air patrol is often effective in 
apprehending the ubiquitous boot- 
legger and the more dangerous drug- 
runner. Planes play a part in other 
types of law enforcement, and have 
proved of help to the police in the 
Argentine and along our own Atlantic 
shore where they have become part of a 
regular checking system operated by the 
Coast Guard. It is predicted that fire- 
fighting with chemicals will soon be 
carried on from the air, just as now fire 
detection in the great forest areas is 
greatly simplified by the use of obser- 
vation aircraft. 

In surveying and mapping, impor- 
tant strides have been made from the 
point reached in aerial photography 
during the World War. The United 
States Army has conducted tests in 
which air photographs made at night 
of Leavenworth, Kansas have been 
transmitted electrically to Los Angeles 



C^ourlMy FAlnliM AviAttou OorpocAtion 


AN AIRPORT FROM THE AIR 

Widespread use of airplanes la impossible without well deeiened airports. Aa theae become 
more numerous and evenly distributed, civil dying wm show a aubatantial increase 
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THE DO. X -TWELVE MOTORS— ONE HUNDRED PASSENGERS 


This German-built flying boat (see also page 518) marks a great advance in heavier-than- 
air craft capable of carrying large pay-loads. The engines’ total horsepower is 6300 


and New York Bimnltaneously in 40 
minutes from the time of the exposure. 

The use of the airplane for explora- 
tion is of course not new, but is being 
widely extended and its worth in this 
regard, especially in difficult terrain, 
is amply attested by the reports com- 
ing from Commander Byrd on his 
Antarctic Expedition. The Alaskan 
survey was continued by air this sum- 
mer, and the right of way for a new rail- 
way in the Canadian Northwest was 
determined also by the aid of flying. 

I NSPECTION flights of various kinds 
become frequent, and it is obvious 
that no better method of inspecting air- 
ports can be found than from a plane. 
A transcontinental trip of this nature 
was recently made by Senator Webb 
of New York in order to gather data 
for the State’s prospective airports. 
Hunting by airplane is extended, and 
the smuggling of aliens by plane has 
also been reported. 

The emergency uses of the air where 
time is a vital factor are of course legion. 
A little while ago a son arrived by plane 
just in time to prevent the foreclosure 
of a mortgage on the family home- 
stead. Vaccines go to far places borne 
by wings to save life. Doctors fly to 
patients whom they could not other- 
wise reach in time, and the plane fre- 
quently performs an errand of com- 
passion in uniting families about some 
far-off death bed. 

The airplane enters into business 
from very many angles. It makes 
light deliveries, it speeds executives 
from office to plant, it promotes sales, 
it flashes or writes the advertiser’s 
message on the sky. It is said that 
one third of the airplanes sold in 
America last year went to private 
business organizations. Publishers, 
banks, utility companies, radio manu- 
facturers, department stores, fur deal- 
ers, real estate operators, and men in a 
dozen other walks of life use the plane 
to speed their business. The traveling 
salesman travels under pressure higher 
and at a rate faster than he ever 
dreamed of before. 

Women are taking rapidly to wings. 
One flying school in Kansas now has 
ten women on its rolls. A southern 
mother who is in the automobile busi- 
ness is taking flying lessons in New 
York BO that she may demonstrate the 


planes which she proposes to sell back 
home. A well known woman flyer 
piloted her own plane without mechanic 
on a lecture tour which took her to a 
different city nearly every night for 
eleven weeks. 

A ir mindedness is not a slogan of 
. propaganda; it is a fact. 

But remarkable as has been the 
growth of flying and its ramifications, 
still more vital developments seem to 
lie just ahead. The possibilities in 
modifications of plane types open new 
and wider avenues to this latest of 
vehicles. Until the first of November 
airplanes entered in the Safe Aircraft 
Competition, for which 150,000 dollars 
in prizes is offered by the Daniel Gug- 
genheim Fund for the Promotion of 
Aeronautics, will be going through 
their tests. Harry F. Guggenheim, 
President of the fund, has announced 
that modifications of design are in sight 
which may make the airplane of the 
near future as eaily controllable and as 
nearly fool-proof as the automobile. 

In addition to modifications and im- 
provements in the normal biplane and 
monoplane assemblies great things are 
expected of the development of the 
autogiro [See page 290. Editor] and 
the helicogyre, both types intended 
eventually to hover and to make per- 
pendicular ascents and landings. The 
practical applications of success in this 
field are enormous, for with perpen- 
dicular or nearly perpendicular take-off 
and landing the world becomes an 
airport, and every roof a landing field. 


Then there are the new develop- 
ments toward great size, chiefly in the 
foreign field, such as Dr. Dornier’s 
Do. X of huge wing spread, to carry a 
hundred passengers and use 6300 
horsepower ; Herr J unker ’s 82-pas8€nger 
sleeping'Compartment plane, and Sig- 
nor Caproni's 6000-horsepower biplane 
and 3000-horsepower monoplane, the 
latter fitted with pontoons, capable, ac- 
cording to the designer, of carrying 
three and one half tons from Rome to 
New York in 40 hours with two stops, 
via the Azores and Bermuda. 

T hese giants are realities, flown, 
or soon to fly. More speculative 
and yet with impressive scientific en- 
dorsement are plans for planes to 
pierce the upper rarefied atmosphere 
and make speeds of many hundred 
miles an hour. And, within the lap 
of the immediate future, is the pilot 
guided successfully by visual radio 
beacons, and even the plane directed 
in flight by radio impulses. 

The automobile conspicuously failed 
to displace the railroad, but has ex- 
tended the variety of life beyond the 
dreams of its most ardent early advo- 
cate. By reason of the limitations of 
size, cost, and the third dimension, the 
airplane seems destined even more 
definitely to fail to displace the auto- 
mobile. But one cannot watch the 
tremendous tempo at which aviation 
is expanding without realizing that, 
through its conquest of distance and 
belittling time, through its utiliza- 
tion of the ir roads that know no curb- 
stones |or 1 rade crossings, and finally, 
througn itp liberation of the human 
spirit, it ib to have a deep and far-reach- 
ing effect upon civilization. 

That wilMisigned airports are ncc* 
essary to the growth of the aerial 
transport business is a truth that has 
become increasingly apparent in the last 
two years. That the problem is being 
attacked with characteristic big-business 
energy is clearly shown by the compre- 
hensive article starting on 'page 298. 
— The Editor, 



TO BE A JUNKERS’ PRODUCT 

Iri th® Idft-hand comer is a scale model of ths famous tramtlantlc plane, the Bremen. 
ThS largfr model, on the same scale, is of a 50-pass»ngor plane now under construction 
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Meteors 

Most of the Meteors One Sees Are No Larger Then a Pea* 
The Majority Come From Far Beyond the Solar System 

By HENRY NORRIS RUSSELL, Ph. D. 

ChMjrmmn of the Department of Aatronomy and Director of the Obmervatory at Pnnceton Umveretty 
Research Associate of the Mount Wtfson Observatory of the Carnegie Institution of Washington 


O F all astronomical observations 
the most individual are those 
of shooting stars. Even a total 
solar eclipse lasts long enough 
for one gazer to point things out to 
another, but a meteor flashes by so 
quickly that before a bystander can 
hear the words that tell of it and turn 
his head, it is gone. Meteors come, 
too, without warning, and if they were 
rare phenomena we would know little 
about them. But they are actually 
so common that one who watches 
patiently for an hour on a clear night 

will, on the average, see half a 

dozen or more. Moreover, he 
will not see all that appear above 
his horizon, however assiduous 
his observation, for the well- 
known reason that he has no eyes 
in the back of his head. 

How many meteors would be 
seen if an army of observers aU 
over the world could keep watch 
under cloudless skies for an hour? 

To answer this question we must 
determine whether people in dif- 
ferent parts see the same meteors, 
and this takes a little planning. 

Two men seated side by side and 
watching the same part of the sky 
will of course see the same ones. 

If they are a few miles apart 
they can still settle the question 
if they have accurately syn- 
chronized watches and record the 
instant that each meteor is seen. 

T he mere fact that both men 
saw the same object would 
be of small importance. But a 
great deal of information can be 
obtained if each observer is pro- I 
vided with a suitable star map I 
and if immediately after each ” 

meteor has appeared he marks 
on the map its course among the i 
stars, with the points of begin- 
ning and ending. When this is done 
it is fuund that the apparent tracks as 


of the meteor’s track among the stars mates that a billion meteors, large and 
by observers at known positions it is a small, may enter the earth’s atmos- 
mere matter of trigonometry to work phere in a day. 


out just what was its real track in 
space; when, and how high above the 
earth, it appeared, and where it van- 
ished. Such calculations show that 
an average shooting star begins to 


As everyone knows, the light of a 
meteor is produced by the action of 
the upper air in slowing up the meteor’s 
speed and converting the energy of its 
motion into heat. It is only after they 


shine at a height of about 70 miles enter the atmosphere that they shine, 


above the earth’s surface and disap- 
pears at a height of about 50 miles, 
after a flight which, being at an ob- 
lique angle, averages some 35 miles 
in length through the atmosphere. 



THE GROOTFONTEIN METEORITE 


Professor W. J. Luyten of Harvard, who first brought 
it to the attention of acience, stands in the excavation 

‘ A meteor more than 200 miles away i 
I stands a poor chance of being seen, and 


seen by observers 10 miles or so apart many which are nearer may be missed. 


are quite differently placed among the 
stars. This means, of course, that the 


Making allowance for this, it appears 
that several millions of meteors must 


and the smaller ones are consumed 
before they get down very far. The 
larger masses which appear, not like 
flying stars but as brilliant fire balls 
lighting up the whole landscape, often 
penetrate much lower, sometimes 
as low as 20 or 80 miles befone 
their speed is reduced enough to 
keep them from glowing. 

How big are these bodies? 
What are they made of? And 
where do they come from? 

T he first of these questions 
can be roughly answered 
when we know how much light 
they radiate, for this tells us how 
much energy they have had to 
spend in this way and their whole 
initial store of energy, although 
greater, was probably not many 
times greater. Knowing the ini- 
tial speed— a matter to which we 
shall return later — it is found that 
ordinary bright shooting stars 
are in all probability only a few 
milligrams in weight and no big- 
ger than fine gravel or heavy shot, 
while the fainter ones may be no 
bigger than grains of sand. The 
great fire balls which occasionally 
appear must be far larger, which 
is proved by the fact that some 
of them reach the earth as 
meteorites many pounds in 
weight while a few run up to tons. 
These large masses which get 
; into our museums and labora- 
tories are composed of crystalline 
rock, of iron, or of a mixture of the two. 
Whether the smaller ones which are 
completely volatilized before they get 
down to the lower atmosphere are of 
similar composition could be deter- 


meteors are near us, vastly nearer 
than any other bodies which the as- 
tronomer has to study. We might 
have guessed this, anyway, from the 
great velocity with which they seem 
to move. But observations such as 
have been described replace guess work 
with accurate knowledge. 

If we have two good observations 


appear above the earth’s surface every 
day, and this number would be greatly 
increased if account should be taken 
of faint meteors which are often seen 
by observers with the telescope. The 
field of view of a telescope is so limited 
that the actual numbers of faint 
meteors in the whole sky must be 
enormous. Professor Shapley eeti- 


mined by the spectroscope, provided 
that we had a spectroscope ready and 
erected at the right place and had 
drawn the slide of our plate holder 
before the meteor flashed by. This 
is evidently impossible to do by design, 
but once in a while it has happened 
by chance while the spectra of the 
stars were being photographed with 
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an objective prism. Bright line spec- 
tra of meteors have several times been 
recorded, but to identify the lines is 
peculiarly difficult for there is usually 
no way of determining where to start. 
If we could be sure of any one line we 
could easily find out where the rest 
were, but in the absence of any such 
knowledge no certain solution of the 
problem can be made. 

T WO German astronomers, Haas 
and Schwassmann, had the good 
fortune in 1924 to get a photo- 
graph of the spectrum of a meteor, and 
also of the trail of the meteor itself 
among the stars with another camera. 
This gave the necessary starting point 
and made it possible to work out the 
whole spectrum. The strongest lines 
were the familiar H and K lines of 
calcium in the violet, while the others 
were practically all due to iron which 
has so many strong lines in this part 
of the spectrum that with no dispersion 
they blend into fuzzy bands exactly 
like those observed in the meteor. 

This is good direct evidence that 
small meteors are composed of the 
same familiar materials as large ones, 
and answers our second question — 
what are they made of? To attack 
the third — where do they come from — 
we mudt find how fast the meteors were 
moving when they hit the earth's at- 
mosphere. It is well known that any 
particle at the earth’s distance from 
the sun, which is moving with a speed 
less than 26 miles per second (relative 
to the sun), will be drawn by its at- 
traction into a closed elliptic orbit, and 
must have followed such an orbit in 
the past and be a member of the solar 
system. But if its speed is greater 
than this limit its orbit must be hyper- 
bolic and it must be a visitor from in- 
terstellar space. 

When a meteor’s path has been re- 
corded by three or more competent 
observers in different places the actual 
length of its path can usually be cal- 
culated with fair precision. If we 
knew the time of flight with equal ac- 
curacy it would be an easy matter to 


find its speed compared with the earth, 
and then the speed relative to the sun, 
and so our answer. But the duration 
of a meteor’s flight is at best but a very 
few seconds, and often only a second 
or so. If the observer had a stop watch 
in his hand, ready for use, it would 
still be difficult to get the time with 
any accuracy, for an error of a ‘'split 
second” would be serious. But usually 
there is no stop watch and the state- 
ments of duration are mere estimates 
from memory. The late Professor 
C. A. Young once told the writer, 
"When I see a meteor I begin instantly 
to say 

‘Maria had a little lamb; 

Its fleece was white as snow.’ 

"It takes just six seconds and a 
half to say the two lines, and by the 
word I stop on when the meteor dis- 
appears I can tell the time pretty 
closely. It has to begin with ‘Maria’ 
to make it run evenly.” 

This is probably as good as a stop 
watch! 

T he estimates of velocity made in 
this way indicate that a large 
proportion of the meteors are moving 
in hyperbolic orbits and come from 
the depths of space. The well knowm 
meteor showers are, of course, an ex- 
ception. These, which appear on or 
about the same day every year and 
move in parallel paths, are clearly 
members of our system, pursuing orbits 
around the sun which intersect the 
earth’s orbit at or near a definite point. 

For the remaining sporadic meteors 
another test of origin can be made, 
depending, toO|^ on the velocity but 
free from the difficulties just men- 
tioned. In the evening after sunset 
we are on the rear of the side of the 
earth as regards its orbital motion, 
while in the morning just before dawn 
we are on the front. In the former case 
only those meteors which overtake 
the earth will enter her atmosphere, 
but in the latter we should get all those 
which are moving opposite to the earth, 
and also all those moving the same way 
which we overtake. 


If meteors are moving in all direc- 
tions but only a little faster than does 
the earth in its orbit, there will clearly 
be a great difference between the 
morning and evening, and we will see 
far more shooting stars per hour before 
dawn than after dark. But the higher 
the average speed the less this differ- 
ence in number will be. 

Counts of the hourly number of 
meteors can be made with much more 
accuracy than estimates of the dura- 
tion of their visibility. From a long 
series of such counts by various ob- 
servers, Hoffmeister finds strong and 
consistent evidence that the average 
velocity is high, the independent re- 
sults of four series of observations 
giving values ranging from 42 to 46 
miles per second. This is far above the 
limit for bodies belonging to the solar 
system, and indicates that a large 
majority of the ordinary random 
shooting stars w'hich we see nightly are 
visitors from the depths of space. 

I F this is true, interstellar space is not 
really empty but is full of meteors. 
However, it is not very full, containing 
perhaps a speck as big as a grain of 
sand every hundred miles or so. The 
individual meteors are probably farther 
apart compared with their own diam- 
eters than are the individual stars. 

There is more to be learned about 
these tiny visitors from the outposts of 
the universe, and this is one of the 
fields in which the amateur with very 
simple equipment can render really 
valuable aid to science. Only a few 
maps, easily acquired familiarity with 
the brighter stars, and enthusiasm 
are required. The isolated observer 
might have difficulty in making full 
use of his results, but the American 
Meteor Society, composed of many 
deeply interested observers, professional 
and amateur, stands ready to give help 
to new recruits. Those who are in- 
terested in the matter can obtain in- 
formation from Prof. C. P. Olivier of 
the University of Pennsylvania (Phil- 
adelphia), the president of the Society 
and the principal American authority. 



THE WOW-D’S LARGEST KNOWN METEORITE 

It mttamim nine by ten feet, la four feet thick, weig^hbout 70 Um 
Slid oo&ilats of 17 percent nickel and 32 percent iron 



ANOTHER VIEW OF THE SAME METEORITE 

Meteorites of large stee are comparatively rare, most of those that 
fall l>eing tiny. Just when this particular one fell, nobody knows 
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German Domier Plane Carries 




THE ELEVATORS AND RUDDERS > 

The men in the photograph the right serve to indicate the enor- 
mous size of this product of Germany’s aeronautical engineers 
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100 Passengers: Has 12 Engines 

A SUBSTANTIAL increase in 
the carrying capacity (pay 
load) of an airplane requires a 


A SUBSTANTIAL increase in 
the carrying capacity (pay 
load) of an airplane requires a 
proportionate increase in the 
driving engines. Since mechanical 
difficulties in design limit to a certain 
extent the maximum size of an internal 
combustion engine, airplane designers 
have been forced to turn to multiple- 
engine installations. Here again are 
found design problems of no small 



The cabin in the hull la well lighted by 
means of portholes throughout its length 

magnitude, and until recently, three or 
four motors have been considered as 
the greatest number for efficient opera- 
tion, But three engines can sustain 
only a certain load. Therefore, the 
engineers of the great Domier plant at 
Altenrhein bei Rorschach, itzerland, 
have concentrated on the design of a 
huge aerial argosy with a 150-foot 
wing-spread and an announced carry- 



THE ENGINES 

Twelve 625-norBepower engines are arranged 
in pairs. P ishera and tractors are used 

one, thq^pas‘^engers the center, and the 
fuel the lo\^ r. Present plana call for 
a captain ••ommanding the crew and 
two pilots taking their orders from him. 
They will be located in the forward 
part of the top deck. 

Placed in tandem sets of two each, 
the 12 52.'5-hor8epower engines are 
rigidly mounted above the v.ing, and 
are connected with a complex control 
panel in the deck below. 

ENGINE CONTROLS 

To keep the engines operating at maxi- 
mum efficient y requires constant alertness 
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SOLDIERS CROSS THE SEA IN SAFETY 

In the event of war on foreign soil, our troops must be transported in United States destroj^rs Kimberly and Dapt$ escorting the transport 

numbers under warship protection. The scene above depicts the Leviathan in 1918. From a painting by Burnell Poole for the Navy 


Naval Reduction and Parity* 

The Bearing of Past Limitations Discussions Upon Our Present 
Stand, and a Discussion of the Naval **Yardstick** Proposal 

By CAPTAIN DUDLEY W. KNOX, U. S. N. Ret.t 


T he most essential element in 
the perpetuation of peace is 
the maintenance of reason- 
able and adequate arma- 
ments. Next in order of importance 
comes limitation of these armaments. 
Such are the doctrines enunciated by 
ex-President Coolidge after an experi- 
ence of nearly seven years in the \^ite 
House. He also recently voiced the 
opinion that the essence of these prob- 
lems is political, rather than techni- 
cal, and that they are closely related to 
our very large foreign commerce and 
investments which “need a Navy for 
their protection.” 

Hence when we consider current 
trends in naval limitation we should 
think in terms not only of our Navy, of 
international relations and peace pro- 
motion, but also of our huge overseas 
investments and our enormous Ameri- 
can ocean-borne commerce. The latter 
extends to all quarters of the globe, and 
every year it aggregates a monetary 
value nearly equal to the amount of the 

♦For a technical di«tcu»8lon of bases, ships and per- 
sonnel sec ‘ Naval Adequacy parts 1 to V by Captain 
N H Goss, ScittNtiPic American, October 1928 
through January 1929 
tSce ’‘Among Our Contributors," i»agc 279. 


national debt of the United States. 

The annual export of a million auto- 
mobiles, and of hundreds of millions of 
dollars worth each of raw cotton, 
wheat, machinery, petroleum, and 
minerals, together with imports in sim- 
ilar proportions of silk, rubber, coffee, 
sugar, and many other essentials, leads 
us straight to terms of factories, mines, 
farms, and national prosperity, as an 
intermediate step to dealing with naval 
power, 

A S a part of the broad picture we 
L must also bear in mind the cur- 
rent large scale revival of the American 
merchant marine — a national “delivery 
service” indispensably guarding against 


stifling trade discrimination by com- 
petitor producer nations. 

We are the world's greatest producer. 
Our genius for quantity production has 
brought us to the situation confronting 
England a century and a half ago, 
when her “industrial revolution” cre- 
ated a productive capacity far exceed- 
ing domestic consumption. Just as 
she did then so now we are actively ex- 
panding our foreign trade to prevent 
large scale unemployment and eco- 
nomic depression at home. Intensive 
internal development and domestic 
production on a vast scale is rapidly 
making America more and more de- 
pendent upon the sea and reviving the 
“sea-mindedness” which typified her 


Year 

United States 
(gro«) 

United 

Kingdom 

(net) 

Year 

United States 
toroes) 

United 

Kingdom 

(net) 

1925 

1936 

$1,329,900,000 

1,313^600,000 

400^000 

«n.iaaooo 

^ 1 

1927 

1938 

1 ' ■ ' '! 

$1.8S3.OOaO0O 

1.448.000,000 

$743,40^000 

708.300^000 
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FOREIGN “INTERESTS” THAT NEED PROTECTION: LOANS 

In foreig:n loans, the United States leads Great Britain by a good margin To maintain 
peace so that these loans are sale, it is essential that an agreement as to parity be reach^ 
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A BONE OF CONTENTION 

The United States cruiser Richmond, one of a type that caused the failure of the 1927 Con- 
ference, Now, however, a ray of hope for agreement on this type— and others — is seen 


a century ago. Thus it is that the 
broadest cross-section of national eco- 
nomics and prosperity is intimately re- 
lated to the question of limitation of 
naval armaments — for the United 
States no less than for European 
countries. 

Here, then> is the real background 
for the various steps which have been 
taken toward limiting naval forces, 
from the almost barren efforts initiated 
by Russia in 1898, through the series of 
fruitless proposals for a naval holiday 
made by the British just before the 
World War, until the partial success of 


D evelopments anent the 

naval question have been 
coming so fast that it was im- 
possible to include the very lat- 
est news in this article. Shortly 
before this page went to press. 
Premier MacDonald of England, 
as a gesture of good will toward 
America, halted construction on 
two British cruisers and slowed 
down other naval work. Presi- 
dent Hoover, who had just pro- 
claimed the Kellogg Pact before 
representatives of signatory na- 
tions, answered this beau geste 
by suspending construction on 
three American cruisers on this 
year’s program. It is expected 
that these acts will have a direct 
influence upon the final agree- 
ment for parity . — The Editor 


the Washington Conference of 1921-22, 
and finally to the recent olive branch 
held out by Mr. Gibson, our ‘"observer” 
at £he last session of the League's Pre- 
paratory Commission on Disarma- 
ment. 

The first genuine progress in limita- 
tion of naval armaments was made at 


the Washington Conference where an 
agreement was reached by the five 
leading naval powers fixing a propor- 
tion of relative strength between them 
and maximum quotas for capital ships 
and airplane carriers. An upper limit 
for the size of individual ships and of 
their guns was also agreed to, not only 
for capital ships but also for cruisers. 

But, unfortunately, no agreement 
could be reached as to a limit upon the 
total number or aggregate tonnage of 
cruisers, nor upon other smaller fleet 
auxiliaries such as destroyers and sub- 


marines. This was a serious defect in 
the treaty since it invalidated the 
principle of limitation by leaving open 
the way to future competition and 
swollen armaments in the cruiser and 
other auxiliary classes. Carried too 
far, new construction in these classes 
could very substantially alter the theo- 
retical relative strength between the 
various navies, as it has actually done 
since 1922. 

T his matter assumes great impor- 
tance from the view-point of 
trade protection, and hence of national 
economics. Indispensable as battle- 
ships may be in the complex structure 
of sea power, they are but one of the 
various means which have the common 
end in view of protecting sea communi- 
cations. 

Insecure national trade means inse- 
cure national business and peace. 
Herein lies the explanation why such a 
peace-loving and economy-minded 
President as Mr. Coolidge vigorously 
contended ^or a great and costly 
cruiser program. Soon after the Wash- 
ington Confe-^ence, other naval powers 
embarked on large construction pro- 
grams fof tv? es of vessels which had 
not been included in the limitation 
agreements. We refrained, feeling 
that, regardless of the letter of the 
treaty, its spirit was against substan- 
tial addition to our fleet in any class of 
ship. Our position was made all the 
more remarkable by the fact that, in 
1922, we had been very deficient in 
trade-protecting cruisers, as compared 
with other powers, and our offer to 
scrap preponderant battleship strength, 
which they accepted, had been condi- 
tioned upon their placing a limit on 
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OUR OCEANBORNE COMMERCE 

Our imports and exports are steadily mounting, as may be seen by a comparison of these 
ngurss. International naval accord would serve as a measure of commerce protection 
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cruisers and other auxiliaries, which 
they rejected. 

We ^^ere thus confronted with an 
urgrent need either of bringing about an 
international limitation on naval aux- 
iliaries, efforts toward which had failed 
at Washington, or entering the new 
competition by undertaking large new 
construction. In these circumstances 
President Coolidge called the Geneva 
Conference of 1927, the invitation to 
vhich was accepted only by Great 
Britain and Japan. 

T here the failure to reach agree- 
ment revolved about trade pro- 
tection ability. We proposed to re- 
strict the cruiser quota for Great 
Britain and America to 250,000 or 
300,000 tons each. Britain maintained 


that nearly twice such a limit was nec- 
essary for the protection of her ocean 
trade. She was finally willing to re- 
duce the allotment to about 426,000 
tons provided the size of individual 
cruisers was also substantially reduced, 
so that the number of cruisers which 
she regarded as essential t6 trade pro- 
tection could be provided. 

Equally solicitous for the protection 
of an American ocean commerce of 
virtually the same amount as the 
British, our delegation insisted upon 
the right to build large cruisers, even 
though this would mean a greater re- 
striction in the numbers of ships which 
we could build under a total tonnage 
quota. 

This was the crux of the failure of 
the tri-partite naval conference at 
Geneva in 1927, held at the instigation 
of President Coolidge, following which 
he came out so strongly for a substan- 
tial American naval auxiliary building 
program. 

Meantime American technicians 
have been at work attempting to devise 
a basis upon which the inherent dif- 
ferences between the United States and 
Great Britaiin might be reconciled on 
the question of a limitation agreement 
respecting cruisers. The American 


position heretofore ^as been that each 
country should be allowed to build the 
type of cruiser be^it suited to its own 
needs. For example, under a total ton- 
nage allowance of 240,000, the United 
States could build 24 of the 10,000-ton 
individual size, and the British 40 
cruisers with a displacement of 6000 
tons each. 

Such a solution would offer advan- 
tages and disadvantages to both sides 
which w^ould practically balance each 
other. In a stand-up fight between the 
two cruiser forces acting alone — a 
highly improbable situation both tac- 
tically and politically — the American 
force of a relatively small number of 
large units would unquestionably be 
more than a match for their more 
numerous but smaller opponents. The 


American force of large size, individual 
cruisers would also have an advantage 
for purely defensive commerce protec- 
tion. 

On the other hand the cruiser force 
consisting of numerous small units 
would be considerably superior in the 
ability to raid commerce — immensely 
so when complemented by such a 
wonderful system of world-wide naval 
bases as the British possess. This fol- 
lows by reason of the greater disper- 
sion possible for the larger number of 
units, and the greater proportion of 
time which they can spend in fruitful 
raiding areas, because of the supplies 
and protection afforded by nearby 
bases. Thus it is apparent that, con- 
trary to what is commonly understood, 
in contending for a small number of 
large cruisers the Americans have been 
seeking commerce-protecting ability, 
as opposed to the commerce-raiding 
potentialities of the British side of the 
case. 

T he foregoing illustrates the prin- 
ciples involved in a total tonnage 
system of measuring naval strength, 
which was the basis used at the Wash- 
ington Conference, and adhered to by 
the American Delegation at Geneva in 


1927. The theory is that it leaves each 
nation free, within certain outside 
limits, to vary the details of man-of- 
war design. Those who prefer high 
speed, or more armor, or great cruising 
radius, or heavy gun power, may incor- 
porate their preference in the design, 
sacrificing other qualities as necessary 
to keep within the maximum indi- 
vidual size and the total tonnage 
allowance. In the long run, the advan- 
tages and disadvantages will more 
nearly balance each other by tonnage 
comparison than by any other yard- 
stick. Such has been the opinion of 
the best technicians on both sides of 
the Atlantic for many years. No one 
has sustained this viewpoint more em- 
phatically than Admiral Jellico, of 
England, who is certainly one of the 
best authorities. 

T herefore when Mr. Gibson re- 
opened the cruiser question at 
Geneva last April, with references to a 
formula for reconciling American- 
British diiSPerences, the implication was 
that at least for cruisers we were willing 
to accept some other standard of mea- 
surement than tonnage and to concede 
something in line with the previous 
British position. He stressed that an 
agreement was more important than a 
method. Nevertheless he made it 
very clear that any concession which 
we might make with respect to method 
was conditioned upon meeting us at 
other points. 

First of all he insisted that any new 
agreement should constitute an actual 
reduction of existing or projected arma- 
ments. This appeared to have refer- 
ence to our stand at Geneva in 1927 for 
a cruiser quota of about half what the 
British wished. The quota proposed 
by them would have been a substantial 
increase over the status quo. Mr. 
Gibson also emphasized that any fu- 
ture agreement must include all types 
of naval vessels, meaning that we 
should not repeat the mistake made at 
the Washington Conference of leaving 
the door open for future competition on 
a large scale and thus upsetting the 
relative strength of total naval power 
between the respective countries. A 
third point was that the ratio of total 
strength should remain as agreed to at 
Washington: 6-6-8. 

Mr. Gibson’s olive branch was well 
received in all quarters. It appears to 
constitute an important step in the 
progress of naval limitation. His de- 
tailed plan was presented to the other 
powers who undertook to study it. 
Whether or not it has any immediate 
effects, which the subsequent adjourn- 
ment of the League’s Preparatory 
Commission on Disarmament seems to 
make doubtful, it constitutes a pre- 
liminary to the conference scheduled 
to pieet at Washington in 1981 under 
the terms of the agreements reached at 
the last Washington Conference^ 



A RARE WAR-TIME PHOTOGRAPH 


An airplane view of a convoy of merchant ships during the late war. An escortinff cruiser 
may be seen in the foreground and other small escort vessels are shown far out on the flanks 
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A Large Meteor Falls 

By PROFESSOR C. C. WYLIE 

DmpMrtmeni of Astronomy, Univrttfy of lowm 


“W TELL, we have company/' 
m/V/ remarked my assistant. 
W \ Glancing up from the tele- 
^ scope, I saw a young doc- 
tor from the near-by hospital, dressed 
in white, standing quietly in the door 
of the room of the bbservatory in 
which we were working. He waited 
until we had finished that observation, 
and then asked, ‘‘Did you see the 
meteor a few minutes ago, Professor?” 
This was our first intimation of the 
brilliant meteor which fell about 
9:46 P.M., Central Standard Time, 
on the evening of July 25, 1929. 

At Atlantic, Iowa, more than 300 
miles west of the path, it was described 
as a “long, fiery-tailed comet.” At 
Des Moines, 250 miles west, the ac- 
count read, “as bright as the sun.” At 
Iowa City, 150 miles west, several 
noticed it from lighted rooms. At 
Burlington, 125 miles west, people 
telephoned the local airport that an 
airplane had dropped flares, so the 
signal light and flood lights were 
turned on. At Milwaukee, 100 miles 
north, the coast guard reported seeing 
a “flaming airplane diving into the 
lake,” and 20 miles west of Milwaukee 
the report was that it “illuminated 
the countryside until it was almost as 
bright as day.” Closer to the path 
we find that for Peoria, headlines an- 
nounce the “meteor turned night into 
day;” and at Williams Bay, Wisconsin, 
a group watching a thunderstorm saw 
“a bright light of yellowish cast coming 
straight toward them from the south 
. . . So directly was it coming that 
they felt they should dodge.” To the 
east it was reported as far as Detroit. 

Most people who saw the meteor 
had their attention attracted by its 
illumination of surrounding objects. 



A sketch by the suthor. The altitude of 
its disappesrsace was about 26 miles 


They saw “the surrounding darkness 
burst into brilliant light.” At the 
distance of Iowa City, the illumination 
was compared to — “a flash of green 
lightning, except that it lasted longer;” 
“the lights of a parked car suddenly 
turned on the automobile in which you 
are riding;” or “an airplane signal light 
sweeping by.” 

We astronomers located at the Uni- 
versity of Iowa, Iowa City, did not 
notice the meteor, as the slit of our 
observatory was open in another di- 
rection, and the light from passing 
cars occasionally sweeping over the 
slit made it unlikely that an illumina- 
tion, unless even greater than that 
from this meteor, would attract at- 
tention when we were working. From 
the description of the young doctor, 
Edward Evert Hale, it was apparent 
that an important meteor had flashed 
down a hundred miles or more to the 
east of us, so steps were at once taken 
to secure the information necessary for 
computation of its path through the 
atmosphere. An announcement was 
placed in the local morning paper; 
requests for information were sent out 
by the university news service, and 
broadcast from the university radio 
station. 

L ocal people who had seen the 
j meteor were interview^ed, as far 
as possible, at the exact spot from 
which they had viewed the fall. If 
inside a building, measurements w'ere 
taken to secure as accurately as possi- 
ble the direction and apparent height 
of the place where the meteor was first 
seen, and of the point of disappear- 
ance. If seen from outdoors, a pocket 
transit was usually preferable. Engi- 
neers apply to this little instrument the 
rather uncomplimentary term “guess- 
ing machine,” but the angles for the 
points of appearance and disappear- 
ance can be read more accurately 
than people can remember the position. 

By similar interviews, Father Theo- 
bald, of Columbia College, Dubuque, 
secured the angles for points of ap- 
pearance and disappearance as seen 
from that city; and two days after 
the event, sufficient information was at 
hand for a preliminary computation 
of the path of the meteor through the 
atmosphere, the result obtained being 
only slightly different from that given 
by the more complete information a 
week later. 

The arrow on the accompanying 
map shows the path of this celestial 
visitor as it came down over the state 
of Illinois. It became bright enough to 
attract attention at a height of slightly 


m 



USING THE POCKET TRANSIT 
The author reading the angles for the 
points of appearance and disappearance 


more than 100 miles over a point near 
Bloomington, Illinois, dropped down 
and to the north, rapidly increasing 
in brightness, and disappeared at a 
height of about 25 miles over a point 
near De Kalb. 

Whether any meteorites actually 
reached the earth we can not say 
when this is written (August 6). 
Probably we will never know. The 
fact that thunderstorms were in prog- 
ress in the vicinity of De Kalb makes 
information from that critical point 
difficult to secure. Large meteors 
usually burst and disappear at a 
height of 15 or 20 miles. The meteor- 
ites, contrary to popular opinion, fall 
the remaining distance as dark objects, 
and are invisible at night and difficult 
to 8€*e unless very close, even in day- 
light. The sound of the falling stones 
is useful in directing a search. 

We assume that many readers will 
want to know the kind of information 
which the astronomer studying me- 
teors appreciates receiving. Almost 
any accurate information is of value: 
brightness, color, illumination of land- 
scape, duration of visibility, time of 
occurrence, apparent direction of mo- 
tion, possible sounds, and apparent 
nearness. But the information which 
will probably help the most, because 
it is hard to get, is the direction and 
apparent altitude of the points of 
appearance and disappearance. This 
can be aac( -tained quite dimply. 

The ^osi accurate w^ay to send this 
informatior is, of course, simply to 
send a plot of the path on a star 
chart; but this is usually not possible. 
A simple and reasonably accurate 
method is to lay a yard stick pointing 
in the direction where the meteor was 
last seen. Then measure the number 
of inches the east end is north or south 
of the west end of the stick; or the 
number of inches the north end is 
east or west of the south end. 
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Thrle-Motored Plane of The Pan American Airways Over Beautiful Havana Harbor» En Route for Miami 


American Passenger Air Transport 

The Passenger-carrying Airlines of the United States Have 
Shown Remarkable Qrowth in the Last Two Years 

By PROF. ALEXANDER KLEMIN 

Daniel Guggenheim Sohtiol of AetonautioB, New York Vmveraity 
Aeeooiate Mditor, Scientific Amencan 


U NTIL quite recently there has 
been a general impression 
in the public mind that we 
were lagging behind Europe 
in commercial aviation. As a matter 
of fact, we have always led the way in 
the industrial applications of the air- 
plane, such as aerial surveying, aerial 
photography, cotton dusting, forest 
fire patrol, and so forth. In regular 
flying mileage, in airmail and express 
matter carried, we have led every 
European country for many years. In 
private ownership of planes, for such 
purposes as the inspection of ranches, 
sales and advertising, inspection trips 
by executives of large business houses, 
the United States is also well in the 
lead. It is only in the carrying of 
passengers by air that we have lagged 
behind. 

There are very definite reasons why 
this has beep the case. In the first 
place, Europeans received during the 
war more lessons in the use of the air- 
plane as a vehicle of transportation 
than we did. Staff officers, govern- 
ment officials, even prime ministers, on 
occasion found traveling by air the 
most expeditious method, and knowl- 
edge of such travel naturally spread 
among the general European public. 

The airplane proved itself a tremen- 
dously powerful instrument of war- 
fare, and European governments were 
willing and anxious to encourage air- 


lines for strategic reasons, giving gen- 
erous subsidies for the carrying of 
passengers. The carriage of mail and 
express is more profitable for aircraft, 
just as for railroads, than passenger 
work and before the costs of airplane 
operation were reduced, it was quite 
impossible for our unsubsidized air 
lines to carry passengers. With sub- 
sidies to help them, European opera- 
tors were able to carry passengers by 
air at little greater fares than by the 
best train or boat accommodation* 
Hence the European operators got a 
head start and ten years steady and, 
on the whole, safe and regular pas- 
senger operation, widely advertised, 
have given their lines a great reputa- 
tion. 

G overnment regulation came 
earlier in Europe, so that air- 
plane safety made more rapid strides 
than in America. And safety and 
comfort are even more important to the 
traveling public than expense. 

Unusually favorable geographic con- 
ditions are foimd on certain European 
lines. Thus, the seven- or eight-hour 
journey between London and Paris 
meant changing from train to boat, a 
possibly choppy and unpleasant chan- 
nel crossing, and a dreadful half hour 
in getting through the French customs 
before boarding another train. The two- 
and-a-half^hour flight from Croydon 


to Le Bourget certainly avoided most 
of these discomforts. Customs bar- 
riers, geographic conditions, and poor 
train service all helped to make the 
airplane popular among European 
travelers. 

Besides, Europe had the enormous 
advantage of great numbers of Ameri- 
can tourists. Business men, who, 
when in the United States, expect trains 
to run with clockwork regularity, are 
perfectly willing on a vacation tour to 
take an air trip, in which there is 
chance of turning back due to fog, or 
of a forced landing far from a rail- 
way station. It is no exaggeration to 
to say that in the summer months more 
Americans than Europeans travel on 
foreign lines. 

With no subsidies, no government 
regulation, and no tourists, American 
operators naturally hesitated to enter 
the field of passenger air transport. 
Their position was accurately and 
vividly expressed by C. S. (‘‘Casey”) 
Jones of the Transcontinental Air 
Transport, speaking recently before 
the Chamber of Commerce of the 
United States. 

“There are a number of reasons why 
the operator hesitates to go into the 
carrying of passengers. From his 
standpoint, it is much more economical 
and better to carry mail or express. I 
have seen mail planes come in with g 
full load of mail in them, in fact, so full 



October 1939 


SCIENTIFIC AMERICAN 


339 


that It has been necessary to 
tie two or three sacks around 
the engine. If you are carry- 
ing some nice old lady pas- 
senger, it is kind of hard to 
think of her tied around the 
engine. In other words, in 
carrying passengers, we have 
to look to their safety, we 
have to overcome the natural 
fear of traveling by air. Then 
we have to take care of the 
insurance and the liability. So 
you can see why the American 
operators, having to put their 
lines on a commercial paying 
basis, have been slow in going 
into passenger transportation. 
Now that the through lines car- 
rying mail and express are in the 
black figures, American busi- 
ness men are investigating and 
starting to run passenger lines. 

T TE do not know how 
W they are going or 
whether they are going to 
pay. We are very sure it is 
going to take a number of 



L^^EST OFFICIAL Airway Map of the United States 


years o make them pay. 

“We believe that American aviation 
has now overcome the various handi- 
caps, that the period of hesitation has 
passed, and that passenger carrying 
which has advanced so rapidly in the 
last two years, will advance even more 
rapidly in the near future.*' 

Passenger services are new, and the 
statistical machinery is only now begin- 
ning to get organized. In considering 
passenger airlines, it is better to rely on 
figures for the last two years only. 

In 1927, 12,694 passengers were 
flown on scheduled, regularly operated 
services. In 1928, they numbered 
52,934. It is a fair guess to say that 
this number will be tripled or quad- 
rupled in 1929. 

Government publications notwith- 
standing, nothing can give us as vivid 
a picture of the present status of 
American passenger service as the con- 
solidated time-tables issued by the 
American Air Transport Association, 
and the Fletcher Official Aviation 
Guide. (The Fletcher publication is 
much more complete as it is not re- 
stricted to members of the Association.) 

If we are to believe the Official Avia- 


giving passenger service. Space per- 
mits us to list only the air\\ ays specializ- 
ing in passenger service and we refer our 
readers to the guide for detailed in- 
formation. 

Colonial Air Transport^ New York- 
Boston; Colonial Western Airways^ Al- 
bany - Cleveland; Colonial Western, 
Buffalo-Toronto; Middle States Axr 
Lines, Akron - Detroit; Canaduin 
Colonial Airways, New York-Montreal; 
United States Air Transport, New 
York- Washington; Clifford Ball, Cleve- 
land-Pittsburgh; Capital Airways, In- 
dianapolis-Detroit; Midwest Airways, 
Watertown-Des Moines; Coastal Air- 
ways. New York -Albany; Northwest 
Airways, Chicago-Green Bay; United 
States Airways, Kansas City-Denver; 
Rapid Air Lines, Watertown-Rapid 
City; Yellow Cab Airways, Kansas 
City-Twin Cities; Scenic Airways, 
Grand Canyon Scenic Airways; Uni- 
versal Aviation Corp,, New York-Los 
Angeles; New York - Oklahoma City; 
St. Louis -Los Angeles; New' York- 
Denver; Chicago-St. Louis; St. Louis- 
Omaha; Tulsa-Fort Worth; Cleveland- 
Louisville; Tulsa-San Angelo; Kansas 


Chicago-Cmcinnati; Texeco Air Trans- 
port, Dallas-El Paso; Fort Worth-San 
Antonio; Fort Worth- Galveston; Stan- 
dard Air Lines, Loa Angeles-El Paso; 
Boeing Air Transport, Salt Lake City- 
San Francisco; Pacific Air Transport^ 
Seattle-Los Angeles; Western Air Ex- 
press, Los Angeles-Salt Lake City; 
Cheyenne-Pueblo; Los Angeles-Kansas 
City; Maddux Air Lines, Los Angeles- 
San Francisco; Transcontinental Air 
Transport, New York-Los Angeles; 
National Parks Airways, Salt Lake 
City-Great Falls; Pan American Air- 
ways, described below. 

We have listed all the air routes we 
could find which make a specialty of 
carrying passengers. But prospective 
air travelers will do well to study 
maps and time-tables to determine 
whether a given line carries mail and 
passengers or passengers alone. 

'"I^HOSE lines which specialize in 
A passenger carrying provide the 
maximum comfort and convenience. 
On lines carrying mail and passengers, 
particularly when employing single- 
engine planr^, passengers cannot be 


tion Guide there are now 44 companies City-Oklahoma City; Emhry-Riddle, 



The Beautiful Passenobe Depot of the Pan American Airways at Miami 


sure of ficco imodations as the post- 
office require that mail be carried in 
preference. Comfort is apt to be 
sacrificed to speed. Weather which 
would keep a passenger plane back is 
apt to be disregarded. Of course, this 
condition is rapidly improving, as 
operators find they can put on special 
planes for passengers alone. 

It is often said “Once a railroad man, 
always a railroad man.” There seems 
to be a peculiar fascination about rail- 
road work which will maintain a man's 
interest for a life time. We venture to 
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say that the work of the air transport 
operator be even more interesting. 
Air transport operation certainly in- 
volves a greater variety of problems 
and conditions. 

Colonial Air Transport, with Gen- 
eral J, F. O’Ryan as executive head, 
for example, has attempted 
the task of connecting two 1 

great cities, New York and 
Boston, by passenger air 
service, in the face of com- westbou> 
petition by splendid five- Read Dou i 
hour trains, running from 

the heart of one city to qWuT 

the center of the other. lO 20 wj 

They arranged for a bus 1 pm 
to leave the Hotel Pennsyl- / « w 

vania 45 minutes before 9 S wi 
plane time at the airport 
in Newark, and another 
bus from the Statler Hotel =====5= 
in Boston, 35 minutes be- 
fore plane time. With 1 Beu 

hour and 45 minutes in the 

air, this made the total 

journey approximately 3 Holbrook .. 
hours and 5 minutes long, 
giving an appreciable sav- 
ing of time. There are two 1=^^^===^ 
schedules a day, so that a A 

business man can pay a 
visit to his office in New York, do a 
fair morning’s work, and still get to 
Boston in time to spend a busy after- 
noon there. A Bostonian, on the 
other hand, w'ho comes into New York 
for a whole business day, can leave 
late in the afternoon and get home 
in time for dinner. 


pamphlets printed in this language. 

Florida and Havana are the lands of 
vacation. The company undoubtedly 
secured the services of a practical poet 
to write their leaflets. “All mail, lug- 
gage, and passengers are weighed, and 
a safety margin of 20 percent in lifting 


WESTERN Am EXPRESS 

lit Wett tta street, Lo« Ang elei, Cellf. 

KANSAS CITY-LOS ANGELES 

WESTBOUND Twelve-Fesaeiiier, Multi- KASTBOUND 
Read Dovin Motored Cabin Planes Read Lp 


Standard Time 


Read Lp 
Daily 


8 30 AM 0 Lv Kaoeat City. . . . (C T ) Ar 9 1 O St 

10 20 AM 216 Lv Wichita Lv 7 M M 

1 SB PM 697 Lv Amarillo Lv B M PM 

3 fiS PM 810 Lv Albuquerque. . . . (M T.) Lv 1 06 PS 

I fit PM 1026 Lv Holbrook Lv 10 ^ AM 

7 35 PM 1201 Lv Kingman (PT)Lv 7 30 AM 

9 3B PM I 14:7 lAr Loe Angela. .. . “ Lv S 00 AM 

Ibis service connerti at kansM i!!;Uy with rail linos oporuUng to 

and from Chicago. Si Louis and the East 

PASSENGER FARES 


One-Way 

Between 


Kingman $J5.00 

Holbrook 66 00 $30 00 .... 

Albuquerque 00.00 65.00 $25.00 

Amarillo 120.00 86 00 60 00, 


120.00 86 00 60 00 $35.00 

156 00 120.00 06.00 75.00 $36.00 

175 00 146 00 115 00 06 00 60.00 $25.00 


A Typical Aviation Time-Table 

a power is rigidly maintained.’’ “Through 
o rail-air service from every prominent 
•- city in the United States makes it 
e possible to travel in unbroken ease and 
k luxury all the way from your home to 
e the Indies.” There speaks the prac- 
e tical man. Now the poet: “Magic 
Sails;” “South with the Birds;” “Over 
the Violet Sea;” “Speeding to Hap- 


The Pan American terminal at 
Miami deserves particular notice. The 
first floor is furnished as a lounge and 
waiting room of the utmost comfort, 
divided and equipped in such a manner 
that the baggage and customs are 
taken care of with the least annoyance. 
A mezzanine encircles the entire build- 
ing and provides a splendid observation 
lounge, various large dining rooms, 
and so forth. 

ANOTHER line which has achieved 
jlV much prestige and distinction is 
the Western Air Express, with its three 
long lines radiating from Los Angeles 
to Salt Lake City, San Francisco, and 
Kansas City, a short line between 
Pueblo, Denver, and Cheyenne, and a 
sight-seeing service from Los Angeles 
to Catalina. Meeting the varying 
needs of these lines, tri-motored 
Fokkers are used on the main lines, 
a single-engined Stearman between 
Pueblo and Cheyenne, and a Sikorsky 
amphibian to Catalina Island. 

The president of this line, Harris M. 
Hanshue, has gained distinction be- 
cause he was perhaps the first man to 
make an airline pay and because of the 
splendid organization of Western Air 
Express, modeled precisely on that 
of a railroad. Under him are two vice- 
presidents, one in charge of operations, 
the other in charge of traffic. Secon- 
dary in the operations department 
comes the superintendent of operation, 
who has general supervision over all 
fields used by the company, then a field 
superintendent for each field, a master 
mechanic, mechanics, and pilots. Sec- 


P EOPLE have talked a great deal 
about the inability of the airplane 
to meet train competition on short 
hauls. Yet during the first month of 
operation, ending May 15, Colonial 
carried 533 passengers on 87 trips, an 


piness;” “Gay tropical colors surround 
him, brightening the roomy cabin with 
its comfortable wicker seats;” “Having 
dodged the tedious hours of choppy 
sea, the traveler arrives fresh and 
rested, ready for work or play.” 


ondary in the traffic department come 
the general traffic manager, general 
passenger agent, passenger agents, and 
division managers at each terminal. 
There is also a department handling 
publicity and public relations. 


average of 6.1 passengers (50 percent 
capacity) per trip. The single trip 
fare of $34.85 is nearly three times as 
much as train and Pullman, but 
cheaper commutation tickets seemed 
to meet this difficulty, and 350 com- 
mutation passages were sold in the 
first few w^eeks of operation. 

Pan American Airways offer a ser- 
vice from Miami to Havana, 261 miles 
flown in two and a quarter hours. Be- 
cause at the time this service w^as in- 
augurated, no flying boats of sufficient 
size and speed w'ere available. Pan 
American put into service large three- 
engined Fokker planes, equipping them 
with flotation gear to guard against 
emergency landings in the Gulf. 

The same company connects Miami 
with Havana, Camaguey, Santiago, 
Porto Prince, and San Juan, Porto 
Rico. Eight passenger amphibians 
give service between Miami and Nas- 
sau. To meet the needs of a Spanish 
speaking population in Cuba, Pan 
American provide comprehensive 



BOEING MAIL AND PASSBNGIW PLANE 


This type of airplane is being used with great auceeM between Chicago and San Frandeco* 
and between Los Angeles and Seattle. It can transport a useful (pay) load of 2528 pounds 
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Throughout the entire Western or- make the line circuitous, and provide us, was once greatly feared by the rail- 
ganization the rule is enforced that scenic excursions as a feeder to main road. But the extraordinary thing is 
“Oral orders don't go." Everything is lines where a short rail line is likely to that as automobile traffic increased, so 
in writing. Every plane is carefully prove unprofitable. Furthermore, a did railway traffic! He closes the dis- 
examined after every flight, by two railroad acting in co-operation with an cussion, to our mind, by saying: "Each 
mechanics, each of whom makes a air transport company can greatly re- kind of transportation should be devel- 
written report. After every 200 hours duce the operating expenses of the oped in co-operation with the others, 
of flying all motors are thoroughly latter in the matter of selling expenses, with the understanding that each has 
overhauled. ticket offices, time-tables, advertising, its own special field in which it partic- 

Another very important and success- telegraphic dispatching, et cetera, ularly excels. The public should have 

the best form of service that 
each can produce, or which 
can be rendered jointly by two 
or more in combination." 

G eneral atterbury 

and the Pennsylvania 
Railway have shown the cour- 
age of their convictions by co- 
operating actively with one of 
the two transcontinental pas- 
senger air-rail services already 
in existence - the T. A. T. or 
Transcontinental Air Trans- 
port. 

This large company, with a 
capital of 5,000,000 dollars, 
was formed in the spring of 
1928, by a group including the 
Pennsylvania Railroad, the At- 
chison, Topeka and Sante Fe 
Railroad, National Air Trans- 
port, and prominent bankers 
and business men of New York, 
St. Louis, Louisville (Ken- 
ful transport system is the Boeing. Heavy baggage also will probably be tucky), and San Francisco. C.M.Keys, 
While hitherto the Boeing Air Trans- better handled by checking on regular president of the Curtiss Company, was 
port has laid more emphasis on air- trains than by straining the carrying elected president of the new corpora- 
mail, its new three-engined biplane capacity of the airplane. tion, the directors including men expe- 

will be an excellent passenger plane, There are indeed some strong argu- rienced in aviation and transportation 
and there is no doubt that this com- ments for the superiority of the air- generally. The 5,000, 000-dollar capital 
pany will play an important part in plane advanced by the airplane en- was apportioned as follows: 2,000,000 
passenger service. thusiasts. An interesting comparison of dollars for operation; 1,000,000 dollars 

Unfortunately, lack of space does several items has been made by N. D. for meteorological and other investiga- 
not permit us to deal with the many Ballantine in Airway Aqe. tion, and 2,000,000 dollars for a general 

other lines now in operation, and doing reserve. 

splendid work. distance between New^ York It may seem comparatively easy to 

The railroads are losing much of JL and Chicago by air is 712 miles; establish an airline, easier than to 
their short-haul passenger traffic to the by rail it is 908 to lOLl miles, depend- establish a railroad for example, but 
automobile and the motor bus. There ing on the route. The schedule by the there is in effect a great deal of ’'pre- 
is no doubt that more and more first- fastest train is 20 hours. By air it liminary work to do. The T. A. T. 
class mail will go by air. Will the will be less than six hours, and there were fortunate enough to secure 
railroads lose passenger traffic in large is no reason why there should not be Colonel Charles A. Lindbergh as 
volume to the airlines? Extremists go sleeper airplanes very shortly. Rail- Chairman of the Technical Committee, 
so far as to say that eventually there road fare, plus meals, comes to about with C. S. ("Casey") Jones, the famous 
will be more passenger travel by air 55 dollars. Granted that 10 cents a commercial pilot with many air race 
than by rail. We do not believe that mile is a fair figure for the airplane, the victories to his credit, and Major 
this will be the case. It is only on long saving of time will make air travel Thomas^ Lamphier, an officer w ith a 
distances and under certain geographic actually cheaper for the business man. distinguished record in the Army Air 
conditions that the airplane will be Further analysis show’s that the invest- Corps, as his associates, 
supreme. We believe rather that the ment per passenger will be greater for The execu ives of the company, 
railroad executives, profiting by the the train than for the airplane, and aided by: thi Technical Committee, 
lessons learned from automobile com- more men will be required to "protect did a great df al of careful preparatory 
petition, will do their utmost to co- a run" per passenger. work. 

operate with the plane companies, and However, great railw^ay executives The first problem was the selection 
may in fact become the leading users such as General W. W. Atterbury, of the route itself. It was decided at 
of modem transport airplanes. President of the Pennsylvania Rail- the outset that the Alleghany Moun- 

F. Desmond Sprague, writing in road, are fully aware of this possibility tain section, considered dangerous 
Railway Age, a well informed and of competition, and General Atter- flying territory owing to its rugged 
progressive magaJdne, points out many bury has made a most convincing character and unsettled weather, should 
ways in which a railroad system can statement in favor of the probability of be covered in a night journey by rail, 
use air transport. It can shorten the continued passenger travel by rail. The T. A. T. passengers, traveling west- 
distance where geographic conditions automobile, so General Atterbury tells ward, board their train at 6:05 p.m. 
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tion, quite a number of other airways 
work in co-operation with the rail^ 
roads. 

Northwest Airways, Chicago to 
Green Bay, advertises itself as the 
‘Tirst Co-ordinated Air-Rail Service 
in the United States,*’ and has its 
tickets on sale with the Northern 
Pacific; Great Northern; Chicago, Mil- 
waukee, St. Paul and Pacific; Pennsyl- 
vania; B & 0; and New York Central. 

The Pacific Air Transport makes 
connections with certain trains on the 
Pacific Coast. 

The Southwest Air Fast Express 
connects with El Paso by Texas and 
Pacific Railway. 

On the Chicago-Detroit airline of 
Stout Air Services, passengers can 
book through to New York. 


The Transcontinental Rot 

at the Pennsylvania Station in New 
York City and arrive at Columbus, 
Ohio, at 7:55 in the morning. At 
Columbus the Pennsylvania Railroad 
is building ‘Tort Columbus” the first 
air-rail station to be erected in this 
country. 

Here passengers change to the ten- 
or twelve-passenger tri-motored metal- 
built Fords. They leave Columbus at 
8:15 A.M. and reach Waynoka, Okla- 
homa, at 6:24 P.M., having flown 912 
miles in the single day’s journey. 
There are intermediate stops at In- 
dianapolis, St. Louis, Kansas City, and 
Wichita. A “Fred Harvey” lunch is 
served on the plane between St. Louis 
and Kansas City. 

L eaving Waynoka at 11 P.M., the 
^travelers proceed by train to Clo- 
vis, New Mexico, arriving at 8:25 in the 
morning. From Clovis to Los Angeles 
there is another plane flight of 897 
miles, the great western city being 
reached at 5:25. In selecting this 
route, careful investigations of weather 
conditions, altitudes, and intermediate 
landing fields were made. The south- 
western route was selected in preference 
to the direct airmail route from Chicago 
to San Francisco because the flying is 
in lower altitudes with more settled 
weather, and over parts of the Rockies 
which are not very high. 

The total time for the journey is 48 


rE OF THE Great Circle Line 

The T. A. T. transcontinental pas- 
senger service was officially inaugurated 
on July 8th, but the honor of offering 
America the first service of this kind 
belongs to the Aviation Corporation, 
through its subsidiary, the Universal 
Aviation Corporation, its first pas- 
sengers beginning their journey on 
June 12th. 

The Universal employs the splendid 
Fokker tri-motored planes and in con- 
junction with the New York Central 
and the Atchinson, Topeka and Santa 
Fe offers a 60 hour service from coast 
to coast. The service consists of over- 
night train travel to Cleveland; a 1087- 
mile flight from Cleveland to Garden 
City, Kansas, via Toledo, Chicago, and 
Kansas City, with longer stops at 
Chicago and Kansas City for meals, and 
then a rather lengthy train journey 
from Garden City to Ix>8 Angeles. 

The airway is known as the “Great 
Circle Route” because flight is almost 
directly on the great circle. The line 
cuts through the heart of the United 
States and is fed by air and rail 
feeder lines from all sections, making it 
convenient for many large cities in the 
United States and Canada. The trans- 
continental fare is surprisingly low on 
the Universal Service, being only about 
235 dollars. 

Besides the two transcontinental 
services, T. A. T. and Universal Avia- 


P AN AMERICAN has operating ar- 
rangements with the Atlantic Coast 
Line Railroad and the Florida East 
Coast Railway and through rail-air 
service is maintained from any point 
in the United States to any point on 
the airways. 

Standard Air Lines connects with the 
Texas and Pacific’s train The Texan, 
which provides transportation to the 
north and east. 

The co-operation between the air- 
lines and the railroads is certain to in- 
crease as time goes on. 

There is one thing that is remarkable 
in the organization of T. A. T. and 
that is the care which has been taken 
to secure the best possible aids to 
navigation. 

Colonel Lindbergh and an associated 
group of engineers decided that for the 
maximum comfort of passengers, hops 
should not exceed 250 miles. With 
extraordinary care first class fields 
were located and developed at Colum- 
bus, Indianapolis, St. Louis, Kansas 
City, Wichita, Las Vegas, Gallup, 
Winslow, Kingman, and Los Angeles. 
Intermediate emergency fields were 
also located by practical flying over the 
route. In this the T. A. T. showed no 
great originality. 

Where the executives of T. A. T. did 
show boldness of vision and originality 
was in recognizing the fundamental im- 
portance of weather service and a 


hours, as compared with the average 
five day train journey. At a later date 
a supplementary all-air service be- 
tween Columbus and the Pacific 
Coast will be established. This will 
involve night flying but will cut the 
trip by several hours. 

The total cost of the trip, including 
lower berth and extra fare on the train 
from New York to Port Columbus and 
exclusive occupancy of a compart- 
ment on the Santa Fe is $351.94, some- 
thing like 50 percent more than by 
train— an important but not a pro- 
hibitive difference. 



The Aero Gar Used in the T.A.T. Service 
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complete system of communications. 

Let us quote from a statement by C. 
M. Keys, the president of the com- 
pany. 

'*We laid down as a fundamental that 
there must be two factors in this opera- 
tion which are not found in complete 
form in any other air transport opera- 
tions in the country, namely, first, an 
intensive meteorological service along 
the right of way, and, second, a com- 
plete communications system along 
the ground and a complete communica- 
tions system between the plane and 
the ground and between the ground and 
the plane. 

‘'OO far as meteorology is concerned, 
we started with the Weather 
Bureau. The service of the Weather 
Bureau to airplanes in flight is enor- 
mously better than it was a few years 
ago and gets better day by day. Jt 
cannot, however, be expected that a 
government service can adapt itself 
specifically to the uses of an air line. 

“We cannot expect, and we do not 
expect, that Uncle Sam will establish 
across a strip of the United States 100 
miles wide and 2000 miles long, a de- 
tailed weather service that will T^ork 
at particular hours of the day for our 
benefit. We shall need that service 
working efficiently and accurately at 
the hours of the day when our pas- 
senger planes are flying. 

“We have drawn upon the Weather 
Bureau for personnel, both at the top 
and down the line of employment. We 
have drawn upon the records of the 
Weather Bureau for fifty years past 
in making due allowances for prevail- 
ing winds, for fog, bad air conditions, 
et cetera, at every point along this 
right-of-way. I know that you would 
be interested, if there were space to go 


into details of this weather service 
which is so much more necessary to us 
that it is]to you, to whom storms, snow, 
fog, and rain mean very little, com- 
pared with what they mean to us. 

“The commimications system also 
entailed elements new and old. In 
fact, it entailed elements which did not 
exist in this country when we started 
our demand for them. The land 
communication is, of course, by tele- 
phone and telegraph and here again the 
railways co-operate as far as they 
properly can, but in the main we rest 
upon our own resources, drawing upon 
the American Telegraph and Tele- 
phone Company and the telegraph 
lines for our facilities. This is more or 
less routine, being merely a draft upon 
things already well established. 

“The radio communication consists 
of two elements: First, the radio direc- 
tion installation and, second, radio 
communication both ways. 

I ^HE directional radio has been 

A worked out in close co-operation 
between the government and the 
radio companies, and this installation, 
which will give to the pilot his general 
location at all times while in the air, 
by day and by night, is more or less 
standardised, being in use on many of 
the airmail lines of the country. 

“The actual audible communication 
between the plane and the ground and 
the ground and the plane is the number 
one factor of safety in passenger 
transport. It is the block signal 
system of the air. An air transport 
passenger line without it will be illegal 
a few years from now. 

“All the weather information col- 
lected by the meteorological system 
must be transmitted instantaneously 
and continuously. That, again, is not 


BO difficult. For a time it looked as 
though that was all we were going to 
be able to have, because our first 
figures on the installation of trans- 
mitting equipment in the plane itself 
indicated that we might have to 



AERO CAR INTERIOR 

In these comfortable cars, passengers are 
carried from centers of cities to the airport 


sacrifice room for two passengers in 
order to take care of the weight of this 
system. 

“Intensive research has been carried 
on by the radio companies for the past 
six months and as a result we are now 
promised definite installations in the 
planes at a weight that is more or less 
negligible, so that our pilots can com- 
municate instantaneously and at all 
times with the ground stations to ask 
additional weather information, wind 
velocities, and so forth. 

I T is interesting to note also that air 
and motor bus co-ordination has 
also begun. Thus in the month of 
June, the Pickwick Airlines placed in 
operation night coaches m combination 
with three-engined airplanes, between 
San Diego, Los Angeles, San Fran- 
cisco, and Seattle. The daily trips be- 
tween San Diego and Seattle will take 
23 hours and 10 minutes. Here again 
we have the principle of night travel 
on the ground, and flying by day. 

A rather curious development of air 
transport is the Aero car designed for 
the use of Transcontinental Air Trans- 
port, in carrying passengers between 
the downto^pi^n sections and airports in 
cities on the coast-to-coast air-rail 
route. The ^ear section, which has a 
capacity of 14 passengers, has a tele- 
phone connection to the driver's seat 
in the power unit. The telephone set 
is designed like a radio microphone 
with the receiving end connected to a 
loudspeaker. Repeated tests of the 
Aero car loaded to full capacity have 
shown that it does not hinder the 
functioning of the power unit. The 
extreme comfort of the new vehicle is 
{Please turn to page 359) 
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WHERE PLANE MEETS MOTOR BUS 


teenv at the Grand Central Air Terminal at Glendale, California. Paaeengers on Pickwick 
Urlinea are transferring from the three-motored plane in the background to the motor bus 
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IHE PROPOSED DEVELOPMENT OF THE TRIANGLE 

This great group of office buildings, to be used by the various commer- and require many years for completion. The enormous building at the 
cial branches of the government, will cost about 200,000,000 dollars base of the triangle is the Commerce building, now being constructed 


Greater Washington Starts to Rise 

Launching the Most Ambitious Construction Program in Its 
History, Congress Furthers the UEnfant Plan 

By HENRY W. HOUGH 


V IEWING the city of Washing- 
ton from an airplane, one 
admires the monumental gov- 
ernment buildings, the impres- 
sive memorials, the wide streets radiat- 
ing from the Capitol and the White 
House, and the natural loveliness of the 
setting. But there is something else 
about the panorama that impresses the 
spectator. With striking clarity one 
is able to visualize the magnificent 
plan for the city, which will ultimately 
make Washington the world’s most 
beautiful capital. 

Rare vision and exceptional in- 
telligence must have been possessed by 
George Washington and Pierre Charles 
L’Enfant, who stood on the green hills 
overlooking the Potomac River where 
the city is now situated, and sketched 
the plans for a capital worthy of a great 
nation. Gradually the city has grown, 
and gradually the L’Enfant plan has 
been translated into broad avenues 
and open parks, bounded by the great 
buildings in which is carried on the 
work of the government. The city 
seems to scorn modernism, particularly 
in its architectural features. Tall 
buildings are taboo, and rapid transit 
facilities are unnecessary. There is 
something strangely timeless about the 
city, as if its builders and the inhabi- 
tants are content with the realization 
that the most enduring beauty is to be 
found in adhering to styles of classic 
simplicity. Washington is a city of 
the south, and is more than content 
with its heritage. 

During the early years of the repub- 
lic closely following the devastating 
Revolutionary War, construction was 


started on the President’s House and 
other important federal buildings. In 
1814 the city was partially destroyed 
by the British, but the President’s 
House was painted white to cover the 
marks of fire, and the work of building 
the city went on. Even during the 
nation’s most trying ordeal— the Civil 
War— the development was continued 
and the dome of the Capitol was com- 
pleted. Slowly the great city of today 
came into being, but all attempt at 
architectural control had been aban- 
doned. Like Topsy, it ‘‘just growed.” 

Each generation has inherited as a 
sacred trust the responsibility of doing 
its best to carry toward completion 
the beautification of the city, and to 
provide improvements and additional 
buildings when needed. About two 
years ago the Treasury Department 
pointed out that the government needs 
new buildings urgently, and that the 
delay in constructing them is exceed- 
ingly expensive because the govern- 
ment is now paying high rentals for 
floor space. The way to a Congress- 
man’s heart is through the pocketbooks 
of his constituents, and without further 
delay an appropriation of 75 million 
dollars was authorized for buying land 
and starting construction on a group 
of buildings of which the total cost will 
be about 200 million dollars^ 

E conomic necessity had pro\ided 
the incentive for the appropriation 
but other incentives motivate those 
who have been entrusted with the task 
of designing and constructing the 
buildings. In a recent address, Presi- 
dent Herbert Hoover said, ‘‘The gov- 


ernment is expending vast sums for 
rented buildings throughout the city, 
and this expense will be eliminated. . . . 
Congress has authorized the beginning 
of a great program which must extend 
over many years. It is our primary 
duty to do more than erect offices. 
We must fit that program into the 
traditions and the symbolism of the 
capital. Our forefathers had a great 
vision of the capital for America, 
unique from its birth in its inspired 
conception, flexibility, and wonderful 
beauty. No one in 160 years has 
been able to improve upon it. It is 
the wish and demand of the American 
people that our new buildings shall 
comport with the dignity of the capital 
of America, that they shall meet 
modem requirements of utility, that 
they shall fulfill the standards of good 
taste, and that they shall be a lasting 
inspiration.” 

It was decided to group the new 
commercial buildings in the heart of 
the city, in a triangular tract with an 
area of about 74 acres or 28 city 
blocks. Just such a development had 
been contemplated by L’Enfant in his 
remarkable plan for the future capital. 
The points (rf the Triangle are, roughly, 
the Washington monument, the White 
House grounds, and the Capitol build- 
ing. The ’Triangle is bounded by two 
broad parks and “the Avenue,” fa- 
mous as the scene of the great inaugural 
processions. When it was decided to 
utilize this incomparable location for 
the new commercial buildings, the 
simple demand for floor space was 
transfigured into the great Triapgle 
Plan, which is the greatest ever con- 
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ceived for a singfle group of govern- 
mental buildings. 

At the base of the Triangle there is 
now an eight-acre crater, in which are 
18,500 cost-in-place concrete piles aver- 
aging about 26 feet in length. This is 
to become the monumental new De- 
partment of Commerce building, which 
will cost approximately 17,600,000 
dollars and be considerably larger than 
either the Capitol or the House of 
Parliament. It will be 1650 feet long, 
826 feet wide, seven stories in height, 
and will have 48 acres of floor space. 
The new building will house all of the 
branches with the exception Of the 
Bureau of Standards, located on the 
outskirts of the city. 

The Patent Office will occupy the 
entire north rectangle, with all public 
serving units on the ground floor, in- 
cluding the spacious public search 
room, record room and library, cashier 
and units for applications, assignments, 
manuscripts, and photostats. The ex- 
amining corps will occupy the four 
upper floors, with semi-private space 
for each examiner and every considera- 
tion for such factors as convenience, 
supervision, light, privacy, quietness, 
and future expansion. 

T he south rectangle of the Com- 
merce building has been assigned 
to the Coast and Geodetic Survey 
and the Census Bureau. The middle 
group, which is somewhat larger than 
the others, will be occupied by the 
executive and administrative offices of 
the Department, a large library, con- 
ference rooms, a cafeteria for the 
building's 5000 employees, and the 
more compact bureaus and services in- 
cluding the Aeronautics Branch, Radio 
Division, and the Bureaus of Foreign 
and Domestic C ommerce, Mines, 
Lighthouses, Fisheries, N avigation, 
and Steamboat Inspection. The build- 
ing faces the Great Plaza, which will be 
enclosed by the other buildings of the 
Triangle. The exterior is character- 
ized by great simplicity, almost devoid 
of ornamentation except for the por- 
ticos and gateways which give access 
to the various units of the building. 

Another huge building now under 
construction in the Triangle is to house 
the Bureau of Internal Revenue. This 
structure will cost about 10,000,000 
dollars, and is to be completed within 
the next two years. The sum of 
8,750,000 has been authorized for the 
construction of an Archives Building, 
to provide a safe place for keeping 
valuable government records. Other 
buildings to be built within this area 
include a group for the Department of 
Labor, Interstate Commerce Com- 
mission, Tariff Commission and other 
independent establishments, and the 
Department of Justice. Two open 
areas are included within the Triangle, 
one a i^ctangle 764 feet by 597 feet 
which will be known as the Great 


Plaza, and a circle 875 feet in diameter 
to be known as the Circular Plaza. 

This development will redeem Penn- 
sylvania Avenue, now* marred by many 
unsightly buildings, and will provide a 
northern boundary for the Mall, the 
wide park leading from the Capitol to 
the river. It will also expedite the 
conversion of B Street, paralleling the 
Mall, into a great ceremonial thorough- 
fare extending from the Capitol grounds 
to the new Arlington Memorial Bridge, 
near the Lincoln Memorial. Although 
such an undertaking cannot be com- 
pleted for many years, the grandeur of 
the development can be appreciated by 


studying the truly remarkable set of 
plaster models made by Bertram Keyes 
now^ on exhibition in the Treasury 
Building. (See page 110, August, 1929 
Scientific American.) 

On the other side of the Mall from 
the new group, workmen are busily 
engaged in completing the Department 
of Agriculture building, and the same 
department is soon to have another 
building for housing some of its 
numerous bureaus. An extension to 
cost 1,250,000 dollars is to be added to 
the United States Government Print- 
ing Office, located north of the Capitol 
near the Union Station. Nearer the 



ARRANGEMENT OF THE NEW BUILDINGS IN THE TRIANGLE 


Thte proposed Triangle development: 1. the Capitol; 2, Commerce Building; 8, Pennsylvania 
Avenue; 4, 16th Street; 6, B Street; 6, Department of Labor; 7, Interstate Commerce 
Commission; 8, Independent Establishments; 9, Bureau of Internal Revenue; 10, Archives 
building; 11, Department of Justice: 12, Washington Memorial; 13, National Museum; 14, 
National An Gallery; IB, The Mall, the park leading from the Capitol to the river 
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the group on 17th Street, fa<5«» Century Englii^ Gothic architecture, 
ing the Monument grounds, was chartered by Congress in 1888. 
including the Corcoran Gal- The edifice is being built by the 
lery of Art, the Red Cross Protestant Episcopal Cathedral Foun- 
building, the Continental tion on a 67-acre tract including the 
Memorial Hall of the Daugh- highest elevation in the District of 
ters of the American Rev- Columbia. More than 6,000,000 dol- 
olution, and the building lars has been contributed to the 
of the Pan-American Union. National Committee for Washington 
It seems that the new Wash- Cathedral, of which Andrew Mellon is 
ington would be incomplete treasurer. General Pershing, who led 
without the beautiful Pan- the American army during the World 
American building, which War, is chairman of the Committee, 
typifies the cultural rela- He recently declared that his two 
tions with our neighboring greatest interests are, “building monu-^ 
countries in much the same ments in France to the memory of the 
way that the mammoth new service of American soldiers in the 
Commerce building will World War, and assisting to build this 
serve as a symbol of our great cathedral to the glory of Him to 
greatcommercialenterprises Whom we owe all of our greatness."' 
at home and abroad. Ex- It is being built, as rapidly as funds 
tensive gardens of unusual are provided, in the shape of a cross, 
charm encircle the marble Two square towers flank the main 
building, and inside is a entrance, and a great central tower 
beautiful patio 60 feet surmounts the crossing of the nave 
square, with a sculptured and the trancepts; the main tower will 
fountain and a great pro- rise 107 feet higher than the Washing- 
fusion of luxurious tropical ton monument, 
shrubs and flowers. 


WASHINGTON MONUMENT ENFRAMED 
The stately obelisk which dominates Washington, 
reflected in a quiet pool in the beautiful (gardens sur- 
rounding the building of the Pan-American Union 


On the slopes of Mount TT 7ITH the attention of the world 
St. Alban, overlooking the VV focused on aeronautical develop- 
city, is being built the great ments, it is not strange that Wash- 
Gothic cathedral visualized ington should feel the need of adequate 


Capitol, the office building of the 
House of Representatives is to have an 
extension which will cost about 7,500,- 
000 dollars, and its companion struc- 


by Washington, L'Enfant, and other 
founders of the country as a house 
of prayer for all people. Every year 
hundreds of thousands of visitors 


airport facilities, which are sadly 
lacking at present. Looking ahead, 
it seems inconceivable that the capital 
of the United States should be without 


ture, the Senate office building, is to and worshippers pause to view the adequate provisions for flying fields, 
receive a 2,000,000 dollar addition. A tombs of Woodrow Wilson, Admiral but no satisfactory developments have 
new building for the Supreme Court is Dewey, and others buried here. From yet been approved, due to the perennial 


to be built facing the plaza east of the the natural amphitheatre, where open- controversy between the Federal gov- 
Capitol, at a cost of about 9,740,000 air services are held when the weather ernment and the District of Columbia. 


dollars, unless present plans fail to 
materialize. Congress has appropriat- 
ed 4,912,414 dollars for completing the 
park between the Capitol and the 
Union Station, and for carrying out the 


is favorable, a commanding view of the 
entire region can be obtained. 

The Washington Cathedral, which 
will be an outstanding example of 14th 


A great airport worthy of the capital 
could be built at Gravelly Point on the 
Potomac river between Washington 
and Alexandria, which is close to the 


long delayed plans for the redemption 
and development of the Mall. 

T he beautiful Arlington Memorial 
bridge over the Potomac at the 
western end of the Mall is now under 
construction; when it is finished it will 
represent an expenditure of about 
14,750,000 dollars, including the cost 
of approaches and a formal terraced 
avenue leading to Arlington Cemetery 
on the Virginia side of the river. 

A total of 116 million dollars has been 
authorized for federal buildings and 
other new developments in the city. 
The expenditures for this year will 
not exceed 11 million dollars, and for 
next year not more than 24 million 
dollars, according to Senator Smoot of 
Utah, Chairman of the Public Build- 
ings Commission. 

One of the factors contributing to 
the beauty and importance of the city 
of Washington is the presence of 
many unofficial organizations, several 
of which occupy buildings of rare 
beauty. An outstanding example is 



SPANISH AMERICA IN THE HEART OF WASHINGTON 

Within the spaeions halls of the Pan-American Union building, l4itin America holds sway. 
The open patio has a sculptured fountain, surrounded by luicuHous tropical vegetation 
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WASHINGTON CATHEDRAL AS IT WILL BE WHEN COMPLETED 


Situated on Mount St. Alban, overlooking the city of Washington, this great Gothic cathe- 
dral will take its place as an integral part of the plan prepared by Pierre Charles L' Enfant 


city and has been approved by the 
government's aviation authorities. A 
recent proposal presented to Congress 
was defeated, because certain provin- 
cial-minded legislators wanted to make 
the over-burdened tax-payers of the 
District of Columbia pay 90 percent 
of the cost of the National Airport, 
without providing any assurance that 
the site to be developed would be 
under the supervision of the District. 
Certain interests would like to see the 
airport located somewhere in Mary- 
land, and others would support almost 
any site located in Virginia. As a 
result, Washington is in a position no 
modem city would envy. 

W ASHINGTON Airport, one of 
the commercial fields just across 
the river from the city, is being de- 
veloped into a well-equipped port to 
accommodate passengers or mail. 
About 180,000 dollars is to be ex- 
pended within the next two years for 
hangars, enlarging the landing field, 
and clearing the obstructions nearby, 
according to the officials of the coip- 
pany. The same concern operates the 
New York- Washington Airline, Inc., 
which provides regular one and a half 
hour flying service between the two 
cities. A larger landing field 4s being 
prepared at a site several miles south 
for handling transport business. 

Under the present schedule, it seems 
that the development of the capital 
is being carried forward adequately, as 
far as the public buildings are con- 
cerned, However, other considera- 
tions need attention, according to the 
American Institute of Architects, a 
group which deserves the nation’s 


thanks for stimulating interest in the 
present program to beautify Wash- 
ington. The most urgent need, ac- 
cording to the architects, is the im- 
provement and development of the 
park system. The present million- 
dollars-a-year is considered but a drop 
in the bucket, because the desired land 
is being either wiped out by develop- 
ment (with elimination of irreplaceable 
tree growth), or its value is appreciat- 
ing so rapidly that it cannot be pur- 
chased. 

At the present rate of purchase, even 
if the land were not made useleas for 
park purposes, it would take 40 years 
and a corresponding number of mil- 


lions to acquire it. The Institute 
points out that some broad-gage 
legislation is urgently needed, as a 
matter of economy if for no other 
reason. A bill introduced into Con- 
gress by Representative Cramton of 
Michigan would provide for the situa- 
tion; it has been passed by the House 
of Representatives, but at this writing 
is awaiting consideration by the Senate. 
Better provisions for transportation, 
and development of the water front, are 
also improvements that should be 
made without undue delay. These 
matters, like the proposed National 
Airport, await the pleasure of Congress. 



PROPOSED DEVELOPMENT OF WASHINGTON AIRPORT 

Artist’s conception of the Washington Airport when completed. This airport is now rel- 
aUvely small, but provides a close-in terminal for local and inter-city passenger service 


W ASHINGTON, like the beautiful 
capital cities more recently de- 
signed at Delhi and Canberra, is an en- 
during symbol of the importance of 
architectural control. The first Presi- 
dent inaugurated a code of restrictions 
well designed to prevent the erection of 
any structures which would impair 
the beauty and harmony of the city. 
In 1818 President Monroe was per- 
suaded to suspend these regulations. 
Deviations from the L’Enfant plan 
added to the resulting confusion. 

For many decades the Mall was dis- 
figured by the tracks and station of the 
Pennsylva»^da Railroad. The company 
finally led to build a viaduct over 
the Mill, and the resulting contro- 
versy led t / a revival of interest in the 
original plan for the city. The Mc- 
Millan Commission, appointed by 
Congress in 1901, submitted a far- 
reaching plan to carry forward the 
development of the greater Washing- 
ton. Within the past 80 years the 
present program has been approved 
and construction started. Within an- 
other 60 years, if favored with con- 
continued peace and prosperity, the 
nation should see the magnificent 
vision of L’Enfant fulfilled. 
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From the Archeologists’ Note Book 



A ROMAN WOODEN PARTITION 

Prom a housie in Herculanpum ]URt un- 
covered. Wood preservation is very rare 

New Discoveries at Herculaneum 

I N our April 1928 issue we published 
an interesting series of pictures on 



Herculaneum, which is now being ex- 
plored by the archeological authorities 
of the Italian government. We are 
now able to present later pictures of the 
excavations. Herculaneum was de- 
stroyed by water and mud so that 
wooden objects were preserved. The 
King of Italy recently visited the ex- 
cavations, which are being earned on 
in a most scientific manner. 



A coin cabinet and pedestal with motives 
for decoration from Egyptian archeology 


UNCOVERING HERCULANEUM 

A larg© number of the houses have now been uncovered, disclosing many interesting finds, as 
the wooden partition at the left. Everything wooden at Pompeii was destroyed by asnea 


Egyptian Motives for Furniture 

T he influence of archeology is felt 
in many branches of the arts, and 
we present a curious piece of furniture, 
the motives for the decoration being 
directly inspired by Napoleon*s Egyp- 
tian expedition. The mahogany coin- 
cabinet is in the form of an Egyptian 
pylon with silver inlay and mountings. 
The ends of the cabinet contain a series 
of shallow drawers. It is probable 
that the cabinet was designed for the 
Emperor himself by the Baron Devon 
who was taken to Egypt by Napoleon, 
who afterwards made him director- 
general of museums. This interesting 
piece is in the Metropohtan Museum 
of Art in the City of New York. 

Uncovering Nemi’s Barges 

I N our July 1929 issue we gave an 
account of the interesting work 
being carried on in draining Lake 
Nemi in the Alban Mountains near 
Rome. The Italian archeologists are 
now coming near the goal, for the first 
galley or barge has emerged from its 
watery grave. The remains so far 



DOSSENA AT WORK 
l>oofteDa working on a modem “old mas- 
ter. “ Great experts have been deceived 
by his very ingenious productions 

discovered are without artistic trea- 
sures such as were secured by diving 
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THE BARGE ARISES FROM THE WATERS 

The unwatering of Lake Nemi is proceeding apace and here is the first barge to emerge from 
the depths of the beautiful Italian lake. It & a great, expensive, and well worth while venture 


years ago* The barge, as it should be 
called, was very wide and very shallow. 
Only a few feet separate the keel from 
the deck planking. It is probable that 
the deck supported a number of super- 
structures so that it was really little 
more than a pontoon. Supported by 
the bulkheads was the planking of tihe 
deck, which was very largely tom away 
by the archeologists of the last century. 

hull was covered externally with a 
substance like felt and then with 
leaden sheets held in position by Ipng 
copper nails. The nails, perfectly 
preserved, are bright and shiny as new. 
Even if the results prove disappoint- 
ing, considering the expense involved, 
Italy is to be commended for this 
great archeological adventure. 
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The Detection of Fake Antiquities 


geries, which are intimately connected. 

The forgeries exhibited in this room 
have come to the Museum in various 
ways. Most of the terracotta sta- 
tuettes, for example, were purchased 
about 30 years ago when these often 
attractive imitations were widely 
bought. A number of others were oc- 
casionally purchased or received by 
gift as recognized forgeries for study 
purposes. A few were acquired as bona- 
fide antiques within comparatively 
recent times and withdrawn from 
exhibition in due course when further 
knowledge made the authorities realize 
that they must be modern. 

The little maiden from Dossena 
which figured so largely in newspaper 


A DOSSENA MASTERPIECE 

An original marble statuette in the early 
Roman style. The modern expression 
reveals that it is not an antique 

T he forgery of works of art always 
commands great attention in the 
public press. The Metropolitan Mu- 
seum of Art has done a good work in 
establishing a small gallery in which 
are objects which illustrate the tech- 
nical side of classical art, and also for- 



A “MODERN” ANTIQUE 

Head of the marble statuette to the left. 
The “weathering*' was evidently ob- 
tained by “cooking” the modern marble 



DRILL MARKS IN THE HAIR 

Several of the exhibits indicate by their 
well preserved tool-marks what imple- 
ments wore used by the antique sculptor 

accounts, is a good illustration of an 
up-to-date forgery. It is not directly 
copied from any one known work of 
art but reproduces the general style of 
many in a not unsuccessful fashion, for 
it might well pass for a nondescript 
archaistic product (that is, a Roman 
imitation of the Greek archaic), since 
its strangely elongated proportions are 
characteristic of such works. Only the 
face with its alert, modern expression 
gives it away. Moreover, the “weath- 
ering*^ uniformly covers the whole sur- 
face, not varying according to expo- 
sure: it was evidently obtained by 
“cooking** the marble and then pitting 
it with a ragged stone. Its dead, 
brittle character has been reproduced 
in a few marble fragments to which a 
great heat was applied. A forgery 
becomes especially difficult to detect 
when ancient work is mechanically 
produced by the pointing process. 


Att iplwiotrapfai •our««»i' Mvitopolitali MpMum of Ari 

CLASSICAL STUDY ROOM 

Hm is to be found material tor atudy for the detection of modem forgeries 


BEFORE ELECTRO-WELDING 
The bronze casting was defective so twe 
rectangular patches were welded on 
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Learning to Use Our Wings 

Latest Facts About Airplanes and Airships 

CONDUCTED BY ALEXANDER KLEMIN 

Jn charge, Dantel Guggenheim School of Aeronauttou, New York City 


The Autogiro 

T he following commentB on the article 
“How the Autogiro Flies," starting on 
page 290 of this issue were put forth by 
Harold F. Pitcairn in a letter to the author 
of the article: 

“ there are no conditions that I 
know of under which the rotor could stop 
on a properly designed autogiro Senor 
de la Cierva found that the rotational 
speed of the rotor would increase as the 
forward speed increased on autogiros 
which had no fixed wings but only ailerons 
for lateral control. The autogiros we are 
buildi|lg are designed so that the angle 
between the fixed wings and the disk de- 
scribed by the rotor can be altered on the 
ground Therefore, if it is found neces- 
sary, it will be practical to adjust these 
machines so that when placed in a dive 
the fixed wings will exercise a negative 
lift, thereby increasing the wind-mill action 
of the rotor which will assure a sufficient 
number of revolutions per minute under 
all conditions. 

“The fixed wings on the machine in 
which you flew were mounted at too great 
an angle of incidence, so that the propor- 
tion of total lift that these wings carry 
increases with the forward speed. Because 
of this, rotational speed decreases with 
forward speed. This will not be the case 
in future autogiros. 

“Your article gives the impression that 
great care must be taken while taxying 
to prevent excessive strain on the cables 
which control the position of the blades 
while their rotational speed is slow. There 
is never excessive stress on these cables. 
However, caution must be exercised in 
taxying rapidly into the wind with the 
machine in which you flew to prevent the 
rotor blades from being carried too high 
before sufficient rotational speed is ac- 
quired to give the necessary centrifugal 
force to hold the blades in place. With 
the self starting device which will be 
employed, there will be no occasion to 
taxi rapidly into the wind before the rotor 
is turning fast enough. 

“Your article states that when the 
autogiro hits a severe bump or is pulled 
suddenly out of a dive, the lift of the 
wings becomes greater than centrifugal 
force. However, experience has always 
found centrifugal force to be more than 
sufficient to take care of every condition 
of this nature. 

“I recognize that from the ground it is 
very difficult to judge the comparative 
take-off of an autogiro with an airplane, 
unless the two machines leave the ground 
at the same time. I regret that you re- 
ceived the impression it was only equiva- 
lent to that of a good OX biplane. From 
comparative tests we have found 
that with the autogiro and Mailwing 
having the same gross load, after the rotor 
has reached 90 revolutions, the take-off 
distance is appreciably in favor of the 
autogiro. Also in carefully measured 


tests, we found that the angle of climb of 
an autigiro is considerably better than that 
of a Mail wing. The rate of climb is not 
as good but it is the angle of climb and 
not the rate of climb that helps one out of 
a small field. 

“Also, I would call your attention to 
the fact that the autogiro up to this time 
is the development of one man only and 
that it is reasonable to expect a great deal 
of improvement in the near future. In 
fact, Senor de la Cierva has recently been 
able to double his rate of climb with every- 
thing else being equal, by simply changing 
the plan form of the rotor blades and cover- 
ing them with pljrwood. 

“I do not think that your statement 
that the autogiro is inefficient at low 
speeds is born out of the facts. I believe 
that it can be demonstrated that its slow 
speed efficiency is greater than that of an 
airplane. 

“You evidently have the impression 
that the forward gliding of the autogiro is 
much worse than is actually the case. 
While demonstrating the machine it was 
my purpose to show a steep angle of de- 
scent. As a matter of fact, the maximum 
forward gliding angle of the machine I 
have been flying I would say is half way 
between that of a Jenny and a Mailwing. 
Certainly, the forward gliding angle of 
an efficient autogiro will be considerably 
better than that of an inefficient airplane." 


pilots not only have to have 60 and 200 
hours of actual flying respectively, but 
they must be far better grounded in such 
subjects, as Theory of Flight, Engines, 
Rules of the Air, Rigging and Maintenance, 
Navigation, et cetera, than heretofore. 


Lowering Parcels from the Air 

rj'OREIGN Aeronautical News of the 
* Department of Commerce reports an 
interesting invention by a Swiss engineer. 
The apparatus, called the “Meteor," is de- 
signed to permit the delivery of small 
packages of mail from a plane in flight. 
It consists of an aluminum shell equipped 
with a precision watch. A waterproof sack 
is attached under the shell, and at the top 
of the shell a small parachute lies folded 
in a frame. The weight of the apparatus 
is about eight pounds, and it can carry a 
weight of nine pounds. When flying over 
the point at which the mail is to be dropped, 
the pilot adjusts the precision watch ac- 
cording to the reading of the altimeter, 
and throws the carrier overboard. The 
carrier falls like a dead weight until it is 
some three hundred feet from the ground. 
The watch then releases the parachute and 
the package lands slowly on the spot at 
which it was aimed. A larger model will 
permit the delivery of a weight aa great 
as 66 pounds. 


Learning to Fly 

/^UR flying schools are rapidly improv- 
ing, now that the requirements of the 
Department of Commerce for the licensing 
of pilots have been made more rigorous. 
Even the private pilot, who can get his 
license after ten hours flying instruction, 
has to pass an examination in aeronautical 
subjects. Industrial pilots and transport 


A New Altimeter 

W RITING in Airway Age, Guy K. 

Calhoun describes the very interest- 
ing Paulin altimeter, which is being in- 
creasingly used for aircraft purposes. 

An altimeter is not dissimilar in principle 
to the barometer, except that the barometer 
indicates atmospheric pressure and the 
altimeter, while measuring pressure, is 
made to indicate the height in feet, corre- 



A soetie In a Curtiss Flying Sarvloe schooL Sea **Leaimi|ig to fly** alHwe 
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sponding to the lower pressures found at 
high altitudes. Sometimes the altimeter 
is termed an aneroid barometer. 

One of our diagrams illustrates the 
principle of the conventional altimeter. A 
is a vacuum chamber with a flexible dia- 
phragm. To the flexible diaphragm is 
attached the stem, C. One end 
of the spring, /?, is attached to the stem 
and the other is fixed to the frame of the 
instrument. As the plane rises, and the 
atmospheric pressure falls, the force exer- 
cised on the diaphragm of the vacuum 
chamber diminishes, and the tension of the 
spring pulls up the stem, C. The motion of 
the stem is communicated through the 
rack and the pinion to the pointer, D. 
With suitable arrangements for setting 
and calibration, the movement of the 
pointer, />, can be made to indicate the 
height above sea-level. 

Of course no altimeter indicates the 
exact height above sea-level. An altimeter 
is calibrated for a conventional atmosphere, 
which represents average conditions. But 
atmospheric pressures and temperatures 
are always changing, and without com- 
plicated calculations the altimeter gives 
only the approximate height. 

When flying high above the ground, such 
errors are of comparatively minor impor- 
tance to the aviator, but when landing in a 
fog, he must know the height to within a 
few feet. Hence the research work now 
being carried on to develop altimeters 
based on radio, electrostatic, and acoustic 
principles. 

The conventional altimeter also has pos- 
sibilities of error that are not chargeable 
to atmospheric variations. There is needed 
a considerable movement of the diaphragm 
to produce full scale movement of the 
pointer. This introduces the ‘'elastic 
errors of hysteresis.” For example, when 
a plane is descending rapidly, there is a 
lag in the movement of the diaphragm, 
and the pointer indicates unduly high 
elevations. There are other mechanical 
difficulties. 

In the Paulin system, hysteresis and 
mechanical difficulties are considerably 
reduced by an ingenious and novel principle 



Th« id the ordinary aiti* 

metar, lit which the diaphragm 
actuatee the Indicator, D, directly 


illustrated by another of our diagrams. 

A is the vacuum chamber as before 
connected to the stem B, but this stem, 
instead of acting directly on the spring, is 
connected to one end of a beam, with the 
spring, r, connected to the other end. One 
end of the spring, C, is attached to a micro- 
meter screw, O, and the nut which travels 
on this screw carries a graduated dial, E. 
The tension of the spring is controlled by 
the setting knob, H, which, when turned, 
rotates the dial and the nut and thus 
changes the elongation of the spring, and 
its tension. When the force of the spring, 
C, is such as to balance exactly the force 
due to the atmospheric pressure acting on 
the diaphragm, and the position of the 
beam is midway between the stops, G, 
balance is indicated by the balance in- 
dicator, F. 

The Paulin altimeter thus weighs atmos- 
pheric pressure like a chemist's balance 



The Paulin altimeter 


and is very accurate. Because the move- 
ment of the diaphragm is limited by the 
stops, G, to a very small amount, there is 
only little stress in the diaphragm and the 
“elastic errors of hysteresis” are largely 
eliminated. It should be noted that the 
small movement of the diaphragm is multi- 
plied many times on the dial. 

Spac'e will not permit us to describe the 
instrument in detail. The photograph 
shows the latest form of the altimeter, with 
a rectangular face. By using the setting 
knob and the dial, the pilot can get the 
pointer to read zero at any desired pressure 
or altitude. Thus the Paulin altimeter can 
also be used as a level flight indicator, 
which is particularly useful in testing for 
speed, or in makic^ landings in foggy 
weather. 

The World’* Largest Seaplane 

I N MANY respects Claude Dornier is the 
most remarkable airplane designer in 
Europe. Beginning as a naval architect, 
he continued his career as an airship de- 
signer with the Zeppelin Company at Frie- 
drichshafen. There he learned the use of 
dural as a structural materal for aircraft, 
and when the Sieppelin Company turned 
its attention to airplanes, Dornier had no 
difficulty in adapting himself to this new 
field. When the Versailles Treaty curtailed 
German activities in the construction of 
aircraft, Dornier established his own factory 
in Switzerland, returning to Friedrichshafen 
on Lake Constance when the treaty restric- 
tions had become void. 

Dornier has steadily built flying boat 



The principle of the Paulin alti- 
meter. Movement of diaphragm 
is reduced, eliminating errors 


after flying boat, with all-metal construc- 
tion, side extensions on the boat hull in- 
stead of wing-tip floats for lateral stabiliza- 
tion, wing bracing reduced to a minimum, 
and engines placed above the wing. Pass- 
ing from one engine to two and then four, 
he has gradually increased the size of his 
aircraft, learning the lessons of large flying 
boat construction as he went along. Now 
his Do. X,a 12-engined flying boat, has made 
its trial flight on Lake Constance and is 
undoubtedly the largest heavier-than-air 
craft ever flown. For photographs of this 
huge plane, refer to pages 318 and 319 of 
this issue. 

The Do. X has an overall length of 149 
feet. The span of the main wing is 160 feet 
and the chord of the wing is about 32.8 feet. 
The aspect ratio of the wing, therefore, is 
a trifle under five. In building very large 
wings, a difficulty arises in keeping the 
bending moments and the weight of the 
wing withing reasonable limits, and a low 
aspe(‘t ratio with a comparatively short 
span is a means to this end. Moreover, the 
low aspect ratio does not affect the high 
speed very much, but only the cruising 
efficiency and climb. Probably Dornier 
has found a slight decrease in aerodynamic 
efficiency more than compensated for by 
the decrease in structural weight. 

The area of the main wing is approxi- 
mately 6150 square feet, and the large fly- 
ing boat is heavily loaded per square foot, 
since the gross weight fully loaded is 106,- 
000 pounds, or 53 tons. The weight empty 
is 55,000 pounds, so that there is an ample 
margin for pay load, and crew, fuel, and oil. 

The power plant consists of 12 Bristol 
Jupiter engines of 626 horsepower each, or 
a total of 6300 horsepower. The loading 
is therefore about 16 8 pounds per horse- 
power, which is also high. 

The top spe*^d is estimated at 136 miles 
per hour. Thv landing speed is probably 
quite high^anc the climb only moderate. 
With a cr^ >f nine, five tons of mail, and 
a fair number of passengers, the range will 
be 2700 miles 

The long hull seems to have a more pro- 
nounced V-bottom effect than is usual 
Dornier practice and it has but one step 
situated under the rear edge of the wing. 
As is customary in Dornier construction, 
there are no tip floats, huge sponsons at 
either side of the hull giving the required 
lateral stability. These sponsons naturally 
act as lifting surfaces in flight. 

We have been speaking above of the main 
wing. Do. X may almost be termed a tri- 
plane, since in addition to the main wing 
of 150 feet span and the sponsons, 
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there also an auxiliary wing, some four 
feet above the main wing, of rather greater 
aspect ratio than the main wing itself, which 
serves to complete the engine bracing and 
also contributes to the total lift. 

The six engine nacelles are mounted 
directly on this auxiliary wing. Kach 
nacelle carries two engines in tandem, with 
two propellers, one a tractor and one a 
pusher. Directly under each engine nacelle 
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Grover Loening (right), designer 
of the single-wheel amphibian, 
and his test pilot, B. Allison Gillies 

there is a streamlined support, broad 
enough for a man to get into comfortably, 
which runs to the main wing. Inside this 
streamlined support there is a ladder which 
leads up to the engine nacelle. The main 
wing, since it is externally braced by struts 
running from the sponsons, is not unduly 
thick, somewhere around three feet, we 
gather. We doubt therefore that it is in- 
tended that the mechanic should crawl in- 
side the wing to the engine nacelles. But 
each of the supports for the nacelles has 
not only an inside ladder, but also a con- 
venient door on cither side. It should be 
comparatively easy to climb from the engine 
room into the two central nacelles, then get 
out on the wing, and by hanging on to the 
bracing wires pass on to the next engine 
support. On this point our curiosity prob- 
ably runs ahe‘ad of our knowledge. 

What is definite is that there is a single 
engine room, with a chief engineer and four 
mechanicians. In this room there arc in- 
numerable controls and instruments, for 
all the world like the control room of a 
power house. Here there is ample space and 
head room for the men in charge. 

The projicller diameter appears rather 
small for the power developed, but this has 
been made possible by the use of four-bladed 
propellers. The propellers are really two 
superimposed two-bladed propellers and 
are built of laminated wood. 

The hull has three decks. The middle 
deck has a passenger compartment, 80 feet 
in length and 16 feet in width, with ac- 
commodations for one hundred passengers. 
There are individual sleeping compartments , 
comfortable chairs, baths, a reading room 
and a well appointed restaurant. Towards 
the rear of this deck there is an ample 
electric kitchen. With 100 passengers and 
baggage, the range is only 800 miles. The 
sides of the hull are provided with the 
traditional port holes of marine practice. 


The lower deck is to be used for bag- 
gage, stores, and fuel. The upper deck is 
divided into three compartments. The 
front compartment carries the pilots and 
navigating officers, who have good vision 
through windows of a more land-like ap- 
pearance. The middle compartment is the 
engine room. The rear compartment houses 
the wireless operators and equipment. 

The balancing of the controls in a flying 
boat of this size is quite an undertaking. 
Apparently little auxiliary surfaces are 
mounted above each control surface and 
these auxiliary surfaces provide an opposite 
turning movement about the hinges which 
lessens the effort which the pilot must exert. 

Perhaps our readers will gain more 
accurate knowledge from the photo- 
graphs themselves. With them we 
shall await eagerly more details of this 
remarkable craft which by virtue of its 
size, carrying capacity, complete equip- 
ment, and crew should have a high degree 
of seaworthiness. It is the intention of the 
Dornier Company to make a transatlantic 
crossing, with stops at the Azores and the 
Bermudas. 


A Single-wheel Amphibian 

G rover LOKNING, the well-known 
aeronautical engineer, has for many 
years been building various successful types 
of amphibians. His latest design is of in- 
terest because it provides an amphibian 
gear of the simplest and lightest type for 
the small, conventional single pontoon 
plane of low power, and brings the am- 
phibian into the moderate price range. 

The development of this new, single- 
wheel amphibian has been continued over 
a fairly long period, and in complete 
secrecy. The first trials, recently made, 
were entirely successful. 

The seaplane to which the single wheel 
amphibian gear has been applied is a Moth 
biplane, with single float, and equipped 
with the Cirrus Mark II engine. 

The duralumin float as applied to the 
Moth is 171^2 feet long and 80 inches wide. 
Two side floats are used, placed under the 
outer wing struts. 

The single wheel mechanism raises and 
lowers in a pocket in the hull in direct 
combination with doors that open and close 
the pocket, according to the position of the 
wheel. The shock absorption is taken on 
rubber disks in compression. The raising 
and lowering mechanism is of a new type 


consisting of two toggle levers so hinged 
that when the wheel is out, the toggles are 
locked for carrying the load. With the 
aid of balancing springs, the mechanism 
is so readily operated that it takes only 
one second to raise or lower the wheel by 
means of a lever conveniently located in the 
pilot's cockpit. Only a total of 80 pounds 
has been added to the weight of the Moth 
as a landplane by the addition of the floats 
and amphibian landing gear, and the 
speed of the landplane has been reduced 
by only four miles per hour. 

In the tests at Port Washington, the 
little ship balanced readily on the single 
wheel, somewhat after the fashion of a 
bicycle. When at rest on land, struts on 
the wing tips serve, to hold the plane in 
position. 


Mobile Mooring Masts for Airships 

TN a paper, presented before the Society 

Automotive Engineers, Lieutenant Com- 
mander C. E. Rosendahl, U.S.N., reviews 
the interesting subject of mooring-mast 
design and gives the first information avail- 
able on some extremely valuable equipment 
developed at Lakehurst, to facilitate the 
ground handling of airships. The perfec- 
tion of the technique for this work is, of 
course, one of the most important phases of 
airship operations, if they are to become 
practical vehicles of transportation. 

Perhaps our mechanically inclined readers 
will be interested in reviewing the method 
of securing an airship to the mast. 

The longitudinal members of an airship 
come together in a strong cap at the bow. 
In this is secured an axial steel tube housing 
a strong spindle mounted in bearings. A 
steel mooring cone is mounted on the end 
of the spindle, hinged on a pin running 
across the axis of the airship. At the top 
of the mooring mast there is a steel cup, 
which will fit the ship’s cone, and which is 
mounted on a radial bearing. When the 
ship is moored the cone is locked in the 
rotating mast cup. The ship has thus three 
degrees of freedom. She can swing around 
the mast like a weathervane. She can roll, 
because the spindle is free in its bearings, 
and she can oscillate up and down in a 
vertical plane about the athwartship hinge. 

With a high mast, the vertical oscillations 
may assume dangerous proportions; a vari- 
ety of stabilizing methods have been tried, 
but none are absolutely free from objections. 

Since the air is less quiet a few hundred 
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How Presdwood is used 
in making the cores 
for engine cylinder castings 

Only those who ha^e tried out Masonite Presdwood can really understand how a f^ain- 
less wood board can improve products and lower manufacturing costs. That is why a 
sample of Prestwood is gladly sent, without obligation, to executives who are interested 

in improved production methods. 


In many of the finest foundries, 
where white hot streams of 
molten iron are being trans- 
formed into automobile cylin- 
der blocks, you will find cores 
for the molds being baked on 
grainless wood boards of 
Masonite Presdwood, They are 
boards which are highly resistant to warping, even 
when exposed to wet sand cores and scorching 
temperatures that run up to 450 degrees. 

The Lakey Foundry and Machine Company 
of Muskegon, Michigan, is just one such pro- 
gressive concern where Presdwood is being used 
for this pui^pose. In competition with steel plates 
and other materials, this grainless wood was 
adopted because of its lightness, strength, hard- 
ness and smoothness. 

For simplified manufacture 

Industry after industry has turned to Presdwood 
to improve products, lower costs or simplify 
production methods. Presdwood is used for 
starch trays in candy factories. It makes sturdy 
sides for specialty shipping containers, outer 
panels for incubators and iceboxes, hulls for fast 
speed boats, weather resisting road signs, side 
panels for motor truck bodies, light toys, bed- 
room screens and a score of other useful articles* 

Presdwood has no splintering edges to mar tlui^ ^ 
finished work that is done in a factory or to 



bother the mechanic who uses 
it around the home. This grain- 
less wood can be punched, die 
cut, milled or sanded. It can 
be sawed, planed or cut with 
a knife. Presdwood does not 
sj)lil or crack; is chosen by 
production executives, en- 
joyed by men and boys who like to make things. 



FOR STARCH TRAYS 
N CANDY FACTORIES 


In buildings and homes— ^for paneling 

Presdwood panels fine homes and buildings of 
the most modern kind. It takes any commercial 
finish or can be left just as it comes, for it is natu- 
rally attractive as well as moisture resisting. It 
makes decorative floors and backgrounds for 
show windows, is used at Hollywood for the con- 
struction of moving picture sets. There are, in 
fact, so many striking and varied uses for this 
grainlcss material that a booklet has been written 
which describes eighty of the most interesting 
uses and attractively illustrates many of them. 

The booklet and a sample of Masonite Presd- 
wood may help you find a way to use this grain- 
less material to cut production costs or improve 
a product. The sample and booklet are yours for 
the asking. It takes but a pistcard to bring them. 


MASONITE CORPORATION 

Solo Offices: Dept. 742, Ij^l If <>st Washington Street 
Chicago, in iiois 
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feet off the ground than at the earth’s sur- 
face, and since vertical currents cannot ex- 
ist near the ground ft hey cannot blow into 
and out of the ground , the next logical step 
for the airship engineers was to devise a 
stub mast 

Stub-mast equipment consists of a short 
mooring mast to which the nose of the ship 
is secured, and a stern carriage to which 
the rear end of the airship is attached. The 
first stub mast consisted of a pine timber, 
about 12 inches in diameter and 60 feet 
long, which had originally served as a 
radio tower. The first type of stern carriage 
consisted of a large airplane landing whwl 
fitted with shock absorbers and a platform 
which could be quickly attached to the 
after-car of the airship. Around the stub 
mast there was a circular dirt path for the 
wheel This seemingly crude eijuipment 
served its purpose very well. Kventually 
the stern carriage was made capable of 
exercising a downward pull of between two 
and a half and five tons, and of resisting all 
attempts of the ship to swing up or down 
The next step was to make the stub mast 
movable, so as to avoid the use of great 
numbers of men in moving the airship to or 
from the hangar. A moliile stub mooring 
mast has now been constructed at Lake- 
hurst It is a three-legged steel structure 
having a triangular base 60 feet on each 
side, mounted on three Athey truss wheels, 
so that it may be towed. The upper mast 
portion is made telescopic. 7'his mast is 
complete with its own electric generating 
units, fuel and water-ballast storage, pumps, 
and mooring winches. By using this mast 
at the bow, a great proportion of the ground 
crew is made unnecessary. 

It is proposed to eliminate more men by 
means of a series of endless wire-bridles run- 
ning from certain reinforced parts of the 
ship to a rigid trolley system running on 
rails parallel to the hangar 

The navy is to be congratulated on the 
ingenuity shown in these devices 



Hotchkiss, and published by Baker, Voor- 
his and Company, New York. It contains 
the texts in full of such important docu- 
ments as the International Convention of 
1919, Air Commerce Act of 1926, Air 
Commerce* Regulations, et cetera, and 
of important statutes, both Federal and 
State, dealing with aviation. 

While evidently written for the lawyer, 
this book contains a great deal of easily 
understood and interesting material for 
the layman. The growth of aviation has 
brought out some curious legal difficulties. 
The early English rule, for example, 
stated that “he who possesses the land 


those maxims which no longer apply. 
Here is an opinion of Judge James C. 
Michael of Minnesota: “The air, so far 
as it is in direct relation to the comfort and 
enjoyment of the land, is appurtenant to 
the land and no less the subject of pro- 
tection than the land itself, but when, as 
here, the air is to be considered at an 
altitude of 2000 feet or more, to contend 
that it is a part of the realty, as affecting 
the right of air navigation is only a legal 
fiction, devoid of substantial merit," 
Quite a number of airplane operators 
will want to read this book. 


“Aviation Law” poss^-sses also that wh,<h is above it” 

A Under this rule any avuilor flying over a 

VIATION Law" is an authoritative farmer’s land would be trespassing. 

“ text book, written by Henry G. But our learned judges are disposing of 



Pneumatic Tubes at Croydon 

^T^IIE G. & G Atlas Pneumatic Tube 

^ Company gives us an interesting side- 
light on operations at the modern airport. 
At the great Croydon airport in England 
there is a central operating station at 
which all the radio messages giving weather 
reports, the speed and position of all planes, 
et cetera, are collected. Orders are issued 
from this central operating station. To 
avoid errors and delays the station is con- 
nected with all other parts of the airport 
by underground pneumatic tubes through 
which messages pass to and fro the entire 
24 hours of the day. 

More on the Armstrong Seadrome 

p. R. ARMSTRONG, working on his 
^ seadrome which is projected to serve 
as a mid-ocean airport, is carrying his 
design steadily forward. Owing to the fact 
that all the buoyancy-producing elements 
are submerged far beneath the surface of 
the waves, complete stability of the sea- 
drome may be safely reckoned upon. Ex- 
perimental tests confirm this view. The 
design of the seadrome from the purely 
aeronautical point of view offers many 
complexities. 

The “field" will be 1200 feet long and 400 
feet wide at the center. Certain portions 
of the space will be taken up by hangars, 
hotel, restaurant, and machine shops. 
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E quip machinery with 
Timken Bearings — and 
Waste is brought to a dead stop 
while Industry sweeps ahead 
with giant strides. Friction be- 
comes a mere fraction, power 
leaps into action, depreciation 
swings sharply to a minimum, 
lubrication costs are negligible. 

Such are the benefits symbol- 
ized by “Timken Bearing 
Equipped"— ///r one bearing that 
does all things well because of 
this exclusive combination: 
Timken tapered construction, 
Timken P0S1TWB.LY ALIGNED 


ROLLSunCi Timken-made steel. 

With millions of horsepower 
and billions of invested capital 
involved. Industry, Agriculture, 
Mining and Transportation 
cannot longer tolerate Waste 
when the solution is so clearly 
defined in the one phrase — 
“Timkei\Btaring Equipped”. 

Everywhere ‘ his is the guiding 
symbol di\. cling the modern 
from the obsolete, the deciding 
factor in a huge replacement 
program which surges forward, 
bringing new savings wherever 
wheels and shafts turn. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 

TIMKENSBEARINGS 
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The Scientific American Digest 

Newest Developments in Science, Industry, and Engineering 


Stone Carving by Sand Blasting 

‘‘ART is long, and time is fleeting,’' 
particularly if one’s art is of the sort 
that will endure despite centuries of ex- 
posure. When the sphinx and the pyra- 
mids were built, there were men in Egypt 
who were both great and famous The 
world has forgotten the “immortals” of 
that early day, but the sphinx and the 



Above and at right: Examples of 
the exquisite work in stone carving 
accomplished with sand-blasting 


pyramids have lost none of their glory. 
Workers in stone have always had the 
satisfaction of knowing that their handi- 
work would have more than a transitory 
existence In all ages, they have sought 
to engrav^o life-like designs of flowers, 
leaves, and other configurations having an 
artistic appeal However, because of the 
hardness of the stone, it has heretofore 
been practically impossible to produce 
sharp-edge relief carvings of such designs 
as leaves and flower petals. 

With the advent of high-powered saws, 
cutting and surfacing machines, and the 
use of “sand-blast” for decorative work, 
stone cutting has undergone a revolution- 
ary change By the development of a 
process recently patented, the long-sought 
effect of artistic ornamentation in relief 
has been attained The inventor, George 
R. Philip, is associated with Cross Brothers 
Company of Northfield, Vermont, one of 
the leading producers of granite memorials. 

By means of the new process, such de- 
signs as flowers and leaves are sand-blasted 
in stone, with an amazingly realistic effect 
The carvings are distinguished by sharp 
edges in relief and vertically cut “sinkages ” 
Two-tone eflects in the granite are also 
achieved with a variation of the Philip 
process. 

To produce a sand-blasted relief carving, 
the finished face of a stone of the desired 
size is first coated with a rubber-like sub- 
stance, usually a mixture of glue, water, 
and cane molasses. When the coating dries, 
it resists the sand blast so effectively that 
the abrasive cuts the design in the granite 
only where the coating is removed. A 
single cut or slit is made around the border 
of flowers, leaves, and other configurations, 


and then the coating is removed where 
the figures are to be formed By applying 
a sand blast, the figure is cut as a sinkage 
to the desired depth. 

If a flower is to be formed, a sharp edge 
may be provided by filling the cut or sink- 
age with the same material used previously 
as a coating. A very narrow outline is 
then sand-blasted out, and the background 
or other portions to be removed are exposed 
to the cutting action of the .sand . The effect 
produced is that of a raised design with 
sharp edges similar to those of the natural 
leaf or flower petal. On account of the 
extreme hardness of granite, there is but 
little danger that the ornamentation in 



relief will break or chip off. It is claimed 
that hammer and chisel artisans of the old 
school have never created such beautiful 
effects as those produced with this method 
and, furthermore, that finer work can be 
done by a day-laborer using this process, 
than with the most painstaking endeavors 
of a skilled stone cutter. 


New Synthetic Rubber Is Made Lar&ely 
of Waste Materials 

'T^HE United States consumption of 
crude rubber and reclaimed rubber 
during 1928 has topped the volume for all 
time. Crude rubber to the extent of 
437,000 long tons, and 223,000 long tons of 
reclaimed rubber are the Department of 
Commerce’s official figures showing an 
increase in the use of reclaimed rubber of 
17 7 percent over 1927. Of this volume, 
Ohio, the leading State in rubber consump- 
tion, used 66.39 percent of the total crude 
rubber, and 46.37 percent of the reclaimed 
rubber. 

The world’s production of crude rubber 
for 1928 approximated about 700,000 tons, 
of this amount it is estimated that about 
17 percent was used in the manufacture of 
solid or hard rubber items 

With the need of a domestic production 
to replace rubber, there has now entered 
into the industrial rubber world a new 
product manufactured by the Synthetic 
Rubber Company of West New York, 
New Jersey. Following several years re- 
search and experimental work, in the 
production end of the rubber industry, 
Charles Cholerton, Jr., a practical manu- 
facturing engineer, achieved the present 
formula. 

Some two years ago, Cholerton, working 
over a kitchen stove and using brittle 
cast-iron molds, made eight solid truck 
tires before his molds broke. During 
July, 1927, six of these tires were put on a 
truck owned and operated by the City of 
New York, in the Street Cleaning Depart- 
ment. This truck has been in continual 
service with the exception of periodical 
short intervals for minor repairs. It has 
been variously used for hauling, and lateV 
has been equipped with a dump body. 

After several months’ use, one of the six 
tires used on this truck, left the rim. The 
remaining original five tires, together with 
a genuine rubber tire of standard make 
(fitted in place of the one tire above re- 
ferre<hto) are still in daily operation and it 



A view of one of the synthetic rubber tires described above, after 21 montha 
of service. It is still in first-class condition and shows few signs of wear 
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AT NEWARK, N. J., AMERICA’^ FINEST AIRPORT LIGHTING HAS BEEN INSIALLED BY WEST I N G HOUSE 

Blazing the sky-riders’ trail 


Through miles of blackness sweep the gleaming 
shafts that guide night flyers to the welcome of 
light-bathed landing fields. Flying, which used 
to be thought of as dare-deviltry, is now ^^trans- 
portation” — safe, reliable, necessary — carried 
on by night as well as by day« And Westinghouse 
dlectrical equipment is an integral part of Its 
safety and reliability. 

To blanket broad fields with brilliance free from 
confusing glare or dangerous shadows, skilled 
Westinghouse engineers have designed - 
giant projectors, some of them a million 
candlepower in strength* Wherever they 
are installed, any airplane can swoop down 
from darkness into daytime safety for a 
perfect landing* 

Many a cloud-strewn lane, traveled 
ni^tly by carriers of the air-maU, is umaisr 

marked by the blase of 
beacons, far removed from 



Wndii^boiise 


ordinary power supply, but provided with unfail- 
ing current by means of Westinghouse individual 
clci-lric plants which can be installed anywhere* 
On the planes themselves, moreover, are pro- 
pellers of tough Westinghouse Micarta, the 
material that furnished propcdlers for the ‘‘South- 
ern Cross,” the ‘‘Question Mark,” and many 
another plane which has made aviation history* 
In airplane factories, also, Westinghouse is a part 
of aviation; Westinghoust motors give power to 
the tools that tAm out parts for finished 
craft — boring, grinding, shaping, polish • 
ing, assembling. As aviation expands, 
Westinghouse will be found serving the 
future needs of flying with the same skill 
and co-operation given to past develop- 
ments, not only in aviation but in all 
branches of electrification for homes, 
mines, mills, farms, power 
plants, and transportation. 




M4 


SCIENTIFIC AMERICAN 


October 1929 


is interf^ting to note that of the two 
front tires, one standard make rubber with 
11 months’ service and Cholerton’s tire 
with lil months' service are at the present 
time both in first class condition and both 
presenting equal appearance as far as wear 
and tear are concerned. 

The remaining four tires on the rear 
wht^els after many months’ service give 
general favorable appearance, two of them 



Bank depository for the conveni- 
ence of motorist-depositors 


showing no imperfection or damage of any 
kind, the other two having abrasions and 
cuts reasonably to be expected after such 
length of service. The two last mentioned 
tires are on the outside edges of the wheels 
and the cuts referred to were probably 
caused by short turns against curbstones. 

Cholerton’s process is the result of burn- 
ing one of Nature’s common wastes in a 
novel chemical atmosphere. This, a lime 
compound, comprises about 60 percent by 
weight of the finished product. The other 
60 percent is made up of metallic chemicals, 
mineral and vegetable gums and oils, all of 
which are items of everyday commercial 
use. The resultant colorless mixture, 
powder-like in form, and not in the least 
resembling rubber, is pressed into molds, 
and heat treated under pressure. 

The combination of temperatures and 
pressures induces chemical reactions with 
the result that the product has all the 
physical qualities of riibbcT. It is resilient, 
elastic, and acts like molded rubber. It is 
water-proof, oil-proof, and gasoline-proof as 
well as acid and alkali-proof. Unlike 
rubber it does not deteriorate with age. 
The plentiful raw materials are cheap, as 
are the gums and chemicals. 

Solid truck tires, paving blocks and floor 
tilings can be manufactured and sold at 
a price comparable to any on the open 
market of ecjual wearing pr<5pertie8, and 
these will be the company’s first com- 
mercial productions There is a growing 
demand for paving blocks, and the Syn- 
thetic Rubber Company’s new proct»ss will 
make possible the paving of streets, 
bridges, bridge approaches, and tunnels, 
and at an attractive price. 


Banking by Auto, Latest Convenience 

T2ANKING by auto is the latest innova- 
" tion of the Central National Bank of 
Oakland, California, which recently in- 


stalled a curb depository device to enable its 
customers to deposit money and valuables 
any time during the day or night without en- 
tering the bank or, indeed, without leaving 
one’s car It is said to be the only device 
of its kind to be used by a bank anywhere. 

This curb depository was made necessary 
because of the increasing difficulty of park- 
ing cars in the vicinity of the bank. It 
consists of an attractive bronze box, 5 feet 
high by 28 inches wide, built on the edge 
of the sidewalk in front of the bank build- 
ing. The depositor need but halt in front 
of this box, and without leaving the car 
insert his deposit and bank-book, in a slot 
opening, in the same manner that he would 
drop a letter in the corner mail-box. The 
deposit is precipitated through a 22-foot 
chute, and is received in a vaulted receiving 
chest inside the bank. 

Many banks now use night depositories 



Above and at right: Views of the 
new shock-proof X-ray apparatus 
recently installed In a hospital 


built in the wall for use of their customers 
who desire to make deposits after banking 
hours. The device adopted by the Oakland 
bank is unusual in that it is being used dur- 
ing the regular banking hours as a con- 
venience to those who find it difficult to 
park their cars in the central business sec- 
tion whore the bank is located. 

The bronze depository, the steel chute, 


and the steel receiving chest are wired for 
burglary protection. No key is needed to 
open the receiving slot. Several times 
during the banking day the receiving chest 
is opened by two tellers, the deposits 
checked, and receipts sent to the bank 
customers. 

Large industrial concerns in Oakland are 
taking advantage of this device to make 
their daily deposits, which run into the 
tens of thousands of dollars. Each de- 
posit is covered by insurance, according 
to a special plan worked out by the bank 
with one of the largest international in- 
surance companies. It is being used also 
by Oakland people to deposit their jewels 
and other valuables during the night hours 
after attending formal functions, relieving 
them of the necessity of carrying the valu- 
ables with them and exposing them to the 
dangers of hold-ups. 


Shock-Proof X-ray Apparatus 
Installed 

A new tj^e of x-ray apparatus, com- 
pletely insulated in oil and with all 
high-voltage wires completely eliminated, 
has been announced by the Victor X-Ray 
Corporation, a General Electric organiza- 
tion, with the installation of the first of the 
new shock-proof machines in the Neuro- 
logical Institute, New York. 

(Please turn to page 357) 




The curb bank depository in use 
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JV4 ore and still more 


telephones for tomorrow 



Your voice starts new factories 
a-building 

Day by day, the telephone becomes a more significant factor 
in social and business intercourse. As a means of communication 
on land and across the ocean, its use grows steadily and it is 
soon destined to become an accepted adjunct to travel in the air 
More and more equipment will be needed — telephones by 
the million, copper wire by the millions of miles, parts and 
accessories ranging from delicate springs to giant reels of 
cable, from the simple transmitter mouthpiece to die highly 
complex telephone switchboard. , 

To meet this program of expansion Western Electric’s man- 
ufacturing facilities are being doubled. Huge additions to 
plants at Chicago and at Kearny, N. J. — a new faaory at Balti- 
more — all this is evidence that however great the demand for 
telephones in 1930 or 1940, that demand will be satisfied. 



In homes 



In offices 



In airplanes 



Aaoss the ocean 


Western Electric 

MAKERS OF YOOR TELEPHONE 



Thts busy scent 
ts typical of 
WcstemElectrtc 
grouth at BaU 
tiiiore, Chicago 
and Kearny fN, 
J It ts growth 
made necessary 
to provide teh 
epbone appara- 
tus wheneter 
and wherever 
needed. 
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The Month in Medical Science 

Progress in the Medical and Surgical Fields 

By MORRIS FISHBEIN, M. D. 

Editor of the Journal of the American Medical Aasociation mnd of Hygeia 


Accidents in Bathing 

A trip through any anthropological 
and ethnological museum reveals the 
fact that the bath tub is not a modern in- 
vention, but has certainly been known to 
mankind for many years This, notwith- 
standing the fact that legend insists that 
the first bath tubs were introduced in the 
llnit('d States in the city of Cincinnati 
about the middl(‘ of the J9th Century. Of 
course, this argument must take into ac- 
count the diflerence between the bath tub 
that is filled with water carried from a 
long distance in buckets and the modern 
tub with hot and cold running water con- 
stantly on hand. 

Recently, Dr. Guy Hinsdale assembled 
a list of the various causes of accidents 
that occur to people while bathing They 
include such mishaps as falls on slippery 
plac^es in the bathroom, falls on getting 
into or out of the tub, epileptic convulsions 
while in the tub, also unconsciousness due 
to sudden heart failure, brain hemorrhage, 
drowning in the tub, scalding in the tub, 
burns from steam in the Turkish bath, 
electric shock, death from escaping gas in 
the bathroom, drowning in various pools 
or plunges, and accidents from th(* acces- 


sories used in connection with the bath tub. 

Again and again newspapers record the 
drowning of children left by mothers in 
the tub while they attended to some house- 
hold duty or answered the ring of a door 
bell. Again and again deaths are reported 
duo to the carbon monoxide gas from in- 
efficient gas heaters or from heaters without 
a proper vent 

Electric shocks while in the tub or bath- 
room are exceedingly frequent. Dr. 
Hinsdale points out that it is a dangerous 
thing to touch an electric bulb, socket, or 
even a push button or an electric heater 
while standing in the bath tub or in con- 
tact with it. Bulbs, sockets, electric wires 
or apparatus should never be installed 
within reach of a bather. Innummerable 
instances are available of deaths from 
electric shock of persona who have at- 
tempted to use artificial vibrators, ultra- 
violet ray apparatus, hair curlers, or elec- 
tric heaters while in the bath tub. 

Also sudden changes from very hot to 
very cold water or vice versa may throw a 
strain on the blood and circulation beyond 
the capacity of the tissues to bear. 

History records the death of Marat 
while in the bath tub when he was stabbed 
by Charlotte Corday. This type of ac- 


cident is not included in the list compiled 
by Doctor Hinsdale. 


The Heart Rate During Sleep 

development of a new device for 
measuring the rate of the heart by an 
electric method has permitted recent ob- 
servations on the intensity of sleep and on 
the change of heart rate during sleep, 
which are of great interest. The device 
known as the cardiotachometer automati- 
cally counts and records the beats while the 
person follows his usual activities. 

The investigations indicate a reduction 
in the heart rate and relative stability 
during sleep, but a tremendous variability 
of the heart rate during waking hours A 
simple movement, such as putting the 
hand to the head, will speed up the heart 
rate, whereas during sleep the rate is 
relatively low and steady. By the use of 
the device, it is found that the normal 
heart rate of a person may vary from 55 
during sleep to 100 during activity, as 
shown by the accompanying charts. 

The rates were also studied in many 
diseases and the charts for two cases indi- 
cate how the heart rate may vary in 
various conditions. 
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Charts of heart rates of various individuals under dif- 
ferent conditions. A. Normal heart rate in male. Total 
time 12 hours 56 minutes. Total heart beats 55,845. 
B. Normal heart rate In female. Total time 12 hours 
53 minutes. Total heart beats 57,603. C. A woman 
with exophthalmic goiter and a high basal metabolism. 


Heart rate ranged from 149 to 142 during day and dropped 
to 98 during sleep. D, A girl, aged 19, with heart disease 
after an attack of chorea. The mitral valve was narrow. 
The heart rate varied from an average of 95 during sleep 
to 145 when excited. These charts were made with a 
new electrical recording device, the cardiotachometer 
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Suppose if you had a bad cold you were liable 
to be put in a hospital bed with four or five 
other people— dying, i)erhai)s dead, of 
everything from typhus to childbirth. 
Suppose when you had a slight wound 
the doctor poured boiling oil in it to avoid 
infection. 

Suppose during an Of)cration you were held 
struggling on a table by burly attendants 
instead of being gi\en an anaesthetic. Sup- 
pose when you fell ill >our do('tor dosed you 
with antimony, bitters, rock salt, violets, 
beet root, cinnamon, cochineal and aloes — 
and plastered you with Burgundy pitch and 
pigeon dung. 

Horrible Suppositions — yet all these things 
and many more might have happened to yon 
in the days before medicine and surgery be- 
came what we know them as today. The 
strange and terrible story of the attempts at 
curing mankind has been finally set down in 
one of the most fascinating books ever 
written for the general reader. 

DEVILS, DRUGS 
and DOCTORS 

by Howard W. Haggard, M. D. 

Professor of Applied Physiology at Yale University 


Now for the first time you can read the 
fabulous story of medicine, written so that 
\ou can easiK understand it, in one volume 
b> one of the greatest authorities on modern 
medicine. 

Foucon read of the extraordinary' medical 
and surgical practices of other ages- — in 
Eg\pt and (ireecc, in Europe of the Middle 
Ages, the Renaissance and the earliest days 
of modern medicine — all the superstitions 
and horrors from wdiich we have finally been 
freed. 

Illustrated with ISO old engravings and 
woodcuts — alone worth the priccof the book — 
this extraordinary account of the conquest of 
superstition in medicine will enthrall y'ou 
throughout with its w'ealth of anecdote and 
out-of-the-way information. Thousands of 
facts you never dreamed of are assembled 
before you — things you should know' your- 
self— many things you would like to be able 
to talk about. Sign the coupon now and get 
the book for five dajs’ free examination. 

FREE EXAMINATION COUPON 

HARPER & BROTHERS S.A. 10 

49 East 33rci Street, New York City 

Send me for 5 days’ fn e examination one copy of 

DEVILS. DRUGS AND DOCTORS. $5.00 

□ I will remit $5.00 within 5 days, or return the book. 

□ I enclose check. □ Send C. O. D. 

Name 


A ddress . , 
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Chemistry in Industry 

Advances Made in Industrial and Experimental Chemistry 


Sionon a Sugar Substitute 

N ew sugar substitutes have been sought 
for a long time because saccharin and 
dulcin are not permanently satisfactory for 
those who must avoid sugar As yet, how- 
ever, only a very few of the many sugar 
substitutes have proved valuable Re- 
cently, a German manufacturer has 
placed d-sorbite upon the market, under 
the name of Sionon, as a sugar substitute 
Sionon has a sweet taste, which, according 
to the reports from the medical clinic of 
the University of Wurzburg, was distaste- 
ful to none of the patients The tolerance 
was very good so long as the quantity did 
not exceed 70 grams and the “sugar” 
was not all given at the same time Sionon 
could also be used in condiments, although 
it must not be heated above 60 degrees. 
Centigrade. Its general applicability will 
depend primarily upon its price 


Petroleum Products in Insecticides 

T he continuous search for cheaper and 
more effective methods of controlling 
insect pests has given the chemists a very 
enticing problem To one not in intimate 
contact with entomological problems a 
general spray mixture for all troubles a 
cure-all would seem to be the product to 
develop Upon close study of the variables 
in spraying the many species of destructive 
insects, a product that would increase 
markedly the efficiency of any specific 
control would be well worth while. 

In view of this fact a thorough study of 
the application of the oxidation products of 
petroleum to the insecticide field has been 
conducted by M I Inman, Jr , of the Kay 
Laboratories, Inc , West Nyack, New York, 
in co-operation with state entomologists 
and the Crop Protection Institute. As a 
result of this work a definite procedure in 
attacking soft-bodied sucking insects, such 
as aphis and leaf hoppers, was developed 
In a recent issue of Industrial and Evr 


(jinrering Chemistry, Mr. Inman describes 
r(*8ult8 obtained by the addition of chemi- 
cally treated oxidation products of Penn- 
sylvania gas oil to a solution of nicotine 
sulfate, the efficiency of the poison being 
thereby strikingly increased For example, 
where these oxidation products have been 
added, at the rate of one to 200, to nicotine 
sulfate spraying solutions, a satisfactory 
kill has been obtained with only one third 
to one fifth of the nicotine commonly 
employed when soap is used as a spreader. 

The underlying principle is, briefly, the 
increase of the efficiency, or the activation, 
of an insecticide by bringing about certain 
physical changes in the spray mixture. 


in operation, it requires no more attention 
and it is independent of temperatures. 

Excess and deficient dosages of silver are 
impossible, and consequently there is no 
impairment of the smell and taste of the 
water which permanently retains its 
sterility. The process therefore deserves 
consideration, although it must still be 
carefully tested for the purification of 
drinking water on a large scale. The 
Katadyn process is recommended for the 
production of mineral water, sterile ice, for 
hospitals and restaurant kitchens, laun- 
dries, for the sterilization of swimming 
pools, et cetera, in addition to its use in 
drinking water. 


Silver as Purification Agent 

A NEW process for the sterilization of 
water has been developed in Germany 
by G. A Krause, who has already attained 
success in the field of drying technology. 
The new procedure is based on the germ- 
destroying action of minute amounts of 
very finely divided catalytically active 
metals Fine silver proved most effective 
for this It was blown upon definite sup- 
ports so as to produce the largest possible 
surface By means of the uniformly blown- 
out condition, the relation between the 
volume and the surface which best com- 
bined the chemical and catalytic effects was 
obtained. 

On account of this twofold action, the 
process rec(*ived the name “Katadyn ” In 
this finely divided state, traces of silver 
dissolve in the water more rapidly than 
does ordinary silver. The requisite vessels 
for this process consist of filtration devices 
provided with an active silver surface It 
was possible by this process to kill 21 
million germs per cubic centimeter of water 
in 48 hours, and when only one million 
bacteria were contained per cubic centi- 
meter of water the sterilization was effected 
in only a few hours. Further advantages 
of the process are that, once it has been set 


Chlorine Carrier 

CONVENIENT application of chlorine 
^ for many uses has not always been 
possible in the past either with bleaching 
powder or with liquid chlorine itself Many 
industrial users of chlorine, especially those 
requiring relatively small quantities, object 
to the use of liquid chlorine on account of 
the difficulties and inconvenience involved 
in the shipping and handling of the heavy 
steel containers The use of bleaching 
powder has been even less satisfactory in 
many industrial applications, principally 
because it is unstable and hence of variable 
composition and so cannot be depended 
upon to yield hypochlorite solutions of 
uniform strength for a given weight of 
material. 

R E Gage, writing in Chemical and 
Metallurgical Engineering, announces the 
commercial development of calcium hypo- 
chlorite, a convenient chlorine carrier, free 
from the objections noted, which holds in- 
teresting possibilities for extensive industrial 
application 

Bleaching powder, although often erro- 
neously referred to a§ calcium hypochlorite, 
is actually quite a different chemical com- 
pound. True calcium hypochlorite, Ca 
(OCF), has until recent years existed 



PhatoKrapha eourtoay UeroulM ^wder C«tBpiui)r. Cbemk al Lsi>«rUn«n( Biatlun 


These two photographs show why the family car begins 
to look shabby after a couple of years' exposure to the 
elements. At the left Is a photomicrograph of a lacquer 
film, showinghow cracks develop in an inferior automo- 
bile finish. This picture was taken through a micro- 
scope which enlarges the details sixteen times. At the 



right is a close-up of the same lacquer film, the defects 
being magnified two hundred times. Chemists are 
constantly striving to perfect lacquers in order to eli- 
minate this cracking. After such examination of lacquer 
surfaces, the chemist is emphatic in his advice that it 
pays to buy the very best quality of lacquer for your car 
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merely ae an Ideal symbolized by a formula 
in the textbooks. It is a highly concen- 
trated chlorine carrier, as the formula in- 
dicates. Chemically pure calcium hypo- 
chlorite would contain nearly 100 percent 
^‘available chlorine” and would thus, pound 
for pound, be chemically equal to liquid 
chlorine for all bleaching or oxidizing re- 
actions. 

It is impractical to make chemically pure 
calcium hypochlorite at a reasonable cost. 
Products containing 80 to 85 percent Ca 
(OCl^j have been made in the laboratory 
on a semi-commercial scale but are too ex- 
pensive to compete commercially with 
bleaching powder and liquid chlorine. In 
the new commercial product it has been de- 
cided initially to offer a product containing 
“available chlorine” in the range of 60 to 65 
percent, which under present conditions is 
the product affording the maximum amount 
of available chlorine per unit of cost. This 
is now being marketed under the trade 
name T H,” a convenient commercial 
contraction of the phrase “high-test hypo- 
chlorite.” 

The wide industrial usefulness of a hypo- 
chlorite having these properties insures for 
the new product a substantial and growing 
market. It will at once find application for 
industrial operations already established, 
such as textile bleaching, laundry steriliz- 
ing and bleaching, pulp bleaching, dairy 
disinfecting and bottle sterilizing, and for 
the chlorination of swimming pools and 
for isolated water supplies. It may also be 
predicted with confidence that new in- 
dustrial and manufacturing uses for such a 
product are bound to develop. 


Bentonite Suitable for Pencil Leads 

T he clay for pencil leads must be ab- 
solutely free from grit, and, to achieve 
this, long grinding or a costly refining by 
endosmotic means is necessary, according 
to the United States Bureau of Mines, De- 
partment of Commerce. Purified ben- 
tonite would probably be suitable for the 
manufacture of pencil leads, and some of 
the large pencil companies are understood to 
be using this material already for indelible 
leads and crayons, thus saving consider- 
ably in grinding cost. The use of some 
other wetting agent would eliminate the 
excessive drying shrinkage resulting from 
the use of water with alkali types. The 
manufacturers of indelible leads, crayons, 
pastel colors, and the like, where grease or 
wax is used in the mix, should find ben- 
tonite of considerable value as a constituent 
of their products. 


Pure Zinc 

AMONG the metals now produced com- 
mercially in higher and higher states 
of purity, zinc has recently held the fore- 
ground of interest, it being the latest ar- 
rival in the field. The metallurgist’s gen- 
eral knowledge that metals of extreme 
purity have markedly different properties 
than orcUnarily impure commercial prod- 
ucts, has stimulate his repeated efforts 
to produce such metals for commercial 
purposes. 

The Pacific Experiment Sta ion of the 
United States Bureau of Mines, Depart- 
ment of Comnferce, in co-operation with the 
University of California, at Berkeley, has 
been studying zinc of exceptional purity, 
in order to determine whether its heat of 
dx^daticm differed materially from that 




You Can Choose If You Will 


^HANCE governs the general trend 
^ of too many lives. By chance 
many people live in a certain place, 
attend a certain school, take the op- 
portune Job; they chance upon cer- 
tain associates, books, and thoughts. 

But by courage and determined 
effort they could choose oftentimes 
where to live, what to study and, to a 
large extent, what to accomplish. 

Hundreds of thousands of am- 
bitious people are studying at home in 


their leisure time. Increased earning 
capacity is the objective that many 
are attaining. But whether the at- 
tainment be greater efficiency In 
business, or a more interesting social 
life, or the real joy of developing a 
more cultured point of view, the 
studies that lead to these objectives 
are available, wherever one lives, 
through Columbia Home Study 
Courses. The range of subjects is 
wid#*. 


COLUMBIA UNIVERSITY 

Offers Home Study Courses of University 
Grade in the Following Subjects: 


Ac«ountlna 

Algebra 

American Govern- 
ment 

American HUtory 
American Literature 
Applied Grammar 
Astronomy 
Banking 

Biblical Literature 
Biology 
Botany 
Boy iicouting 
Business Adminis- 
tration 

Business English 
Business Law 
Business Mathe- 
matics 

Business Organiza- 
tion 


Chemistry 
C.hlld Psychology 
Classics 
Composition 
Dramatic 
English 

V a rio us La ng uages 
l.yrlc Poetry 
C:on temporary Novel 
Drafting 
Dra ma 

Dra%%ing and Paint- 
ing 

Economics 
Economic Geog- 
raphy 
English 

English Literature 
Essay Writing 
European History 


Fire Insurance 

French 

Geometry 

German 

Government 

Grammar 

(ireek 

Harmony 

High School Ck>ur8es 
History 
Investments 
Italian 

Juvenile Story 
Writing 
Latin 

Library Service 
Literature 

Magazine Article 
Wailing 


Marketing 
Mathematics 
Personnel Adminis- 
tration 
Philosophy 
Photoplay Composi- 
tion 
Physics 
Psychology 
Psychology in Busi- 
ness 

Public Speaking 
Religion 

Secretarial .'studies 
Short Story Writing 
Slide Rule 
Sociology 
l^anish 

VVorld Literature 


T^HESE courses have been prepared 
■■■ by our instructors to meet the 
special requirements of study at 
home. While all basic material es- 
sential to the full understanding of 
each subject is fully covered, sufficient 
elasticity is allowed to permit adapta- 
tion to the individual needs of the 
student. Everyone who enrolls for a 
Columbia course is pervsonally taught 
by a member of the University teach- 
ing staff, special arrangements can 
be made for group study. 

The University will send on request 
full informa tlpia about these home 
study courses, A coupon is printed 
below for your convenience. If you 
care to write a letter briefly outlining 
your educational interests our in- 


structors may be able to offer helpful 
suggestions. Mention subjects which 
are of interest to you, even if they are 
not listed here, as additions to the 
courses offered are made from time 
to time. 

HIGH SCHOOL AND COLLEGE 
PREPARATORY COURSES 

pOLUMBIA University Home Study 
^ Department has prepared courses 
covering the equivalent of four years 
of High Sc hool study. This complete 
High fchcHil or College Preparatory 
trainii% is ivallable to those who can 
not underiake class room work. We 
shall be glad to send you our special 
bulletin upon request. 


COLUMBIA UNIVERSITY, University Extension- Home Study Department, 
New York, N, Y. Please send me full information about Columbia University 
Home Study Courses. lam interested in the following subjects ; sti. Amor 10-29 


Name 

Street and Number 
aty 


. State Occupation . 
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CHEMICALS USED IN AUTOMOBILES | 

Acetic’ acid 

Coconut oil 

Petrolatum 

Amvl alcohol 

Copper 

Phenol 

Aluminum 

Copper cyanide 

Phosphoric acid 

Ammonium chloride 

Corn oil 

Plaster of Paris 

Amyl acetate 

Cottonseed oil 

Potassium chloride 

Antimony 

Degras 

Prussian blue 

Asbestine 

Dextrin 

Pumice atone 

Barium carbonate 

Dibutylphthlate 

Rosin 

Battery acid 

Diphen ylguanidine 

Rotten stone 

Blanc fixe 

Ethyl acetate 

Saltpeter 

Bauxite 

Ethyl alcohol 

Shellac 

Bone black 

Ethyl lactate 

Silica 

Borax 

Ethylene glycol 

Soapstone 

Boric acid 

Fluorspar 

Soda ash 

Butyl acetate 

Formaldehyde 

Soda caustic 

Butyl alcohol 

Fusel oil 

Sodium chloride 

(’alcium carbide 

Glue 

Sodium cyanide 

Calcium carbonate 

Glycerine 

Sodium nitrate 

Calcium chloride 

Graphite 

Sodium nitrite 

(’arbon black 

Gilsonite 

Sodium ph(»sphate 

Carbon dioxide 

Hydrochloric acid 

Sodium silicate 

Carbon tetrachloride 

Hydrofluoric acid 

Starch 

Casein 

Lard oil 

Sulfur 

(’astor oil 

Lead oxide 

Sulfuric acid 

Celluloid 

Lime 

Tallow 

Cellosolve 

Linseed oil 

Titanium pigment 

Cellosolve acetate 

Lithopone 

Tripoli 

Charcoal 

Naphtha 

Turpentine 

Chinawood oil 

Nickel 

Whiting 

Chromic acid 

Nickel sulfate 

Xylene 

China Clay 

Niter cake 

Zinc 

Chlorine 

Nitric acid 

Zinc chloride 

Chrome green 

Nitrocellulose 

Zinc cyanide 

Chrome yifilow 

Paraffin 

Zinc oxide 


of less pure metal. Through the courtesy of 
a large producer of commercial zinc, a 
sample of metal which had been purified to 
an almost unbelievable extent was ob- 
tained It showed no detectable impurities 
when examined with a 16-inch quartz 
spectrograph. This instrument is capable 
of detecting less than 1/1 000th of 1 percent 
of impurity, and is in consequence much 
more sensitive than any but the most 
rehned methods of chemical analysis. 

Experiments so far made indicate that 
zinc of this purity has a heat of oxidation 
about of 1 percent less than th(‘ best 
previous results, and di tiers several per- 
cent from the ordinarily accepted figures 
to be found in books of reference. The 
experiments serve to explain certain dis- 
crepancies which have long bec*n suspected 
to be present in the measurements of this 
fundamental property of the metal. 


Modem Auto Uses Over 100 Chemicals 

TF a genie out of the Arabian nights 
* were to utter his magic formula over 
an automobile to reduce it to its original 
Btate, the result would be first a pile of 
assorted parts and finally a mass of ore and 
sundry chemical compounds, says L. B. 
Case of the General Motors Corporation 
in Chemical Markets. “A wide variety of 
material is used in producing automobiles 
and in the list are more than 100 of the 
substances commonly included in chemical 
price lists. Many of these substances be- 
come a part of the machines and are de- 
livered to the customers. Others are used 
in the processes of fabrication, either by the 
automobile manufacturers or by concerns 
supplying semi-finished materials. In this 
latter class are included fuels, refractories, 


lubricants, lacquer thinners, tool steels, 
carburizing compounds, and plater’s sup- 
plies ” 

Although primarily mechanical in its 
construction, the automobile of today, 
with its refinements, is to a marked degree 
a product deiH»ndent upon chemicals and 
chemical research. Some of the items in 
the appended list are used in relatively 
small quantities, but nevertheless are im- 
jiortant and, in several instances, are es- 
sential factors in producing the modern 
automobile. 


Soap Dust Found to be Highly 
Explosive 

CMOOTH, flaky soap powder, which 
^ plays so great a part in the work of 
keeping the world clean, is, when sus- 
pended in air, a highly explosive substance, 
capable under certain conditions of causing 
a serious explosion, states the Department 
of Commerce. Tests conducted at the 
Pittsburgh, Pennsylvania, Experiment Sta- 
tion of the United States Bureau of Mines, 
with soap dust in suspension produced 
even more violent explosions that were 
attained with dry coal dust, which, as is 
generally known, has been responsible for 
many violent explosions in coal mines. 
The explosive hazard of soap dust is, of 
course, a serious factor only in the case of 
suspension of considerable amounts in air, 
such as might occur in the process of manu- 
facture. Presence of this widely used 
cleansing medium in the family washing 
machine carries no hazard whatever. 

It is only recently that pure powdered 
soap has been manufactured on a large 
scale. The familiar “soap powder” in the 
past was usually a mixture of soap with 
a relatively large quantity of sodium car- 
bonate. Often it contained large amounts 
of moisture and abrasive material. Even 
a highly combustible dust when mixed with 
large quantities of inert dust will not form 
explosive mixtures with air. Pure pow- 
dered soap, however, presents a different 
aspect. Pure soap is formed by combina- 
tion of alkali (incombustilfie material) 
with fatty acid (combustible material). 
Toilet soap may also contain a certain 
amount of glycerin and essential oils which, 
being combustible, influence the explosibil- 
ity of the dust. Sodium compounds, how- 
ever, are known to have a “cooling” effect 
on the flames of explosives. Whether the 
pure soap, sodium stearate for example, 
would form explosive suspension.s with air 
might then be a matter for actual experi- 
ment to determine. 

Although the relatively large size of the 
particles of soap would perhaps indicate 
it to be not highly explosive, the explosibil- 
ity tests showed that in every case more 
violent explosions were obtained with the 
soap dust than with the coal dust. Thus 



Apparatus used to determine that soap dust is explosive 
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more Aame and heat appeared and much 
more pressure was pr^uced in the ex* 
plosion flask with soap dust than with 
an equal weight of coal dust. Moreover, 
not so high a weight-concentration of soap 
dust is necessary to form an explosive mix- 
ture with air. Evidently suspensions of 
this soap dust become dangerous when the 
concentration is greater than about 0.1 
gram of dust per liter. With finer dusts or 
more intense sources of ignition the ex- 
plosibility hazards will be greater. 


Nickel Welded With Flux in Flame 

T^ESPITE the common textbook asser- 
^ tions that nickel is un weldable by fu- 
sion methods, N. B. Pilling and T. E. 
Kihlgren, of the International Nickel Com- 
pany, in a paper before the American Elec- 
trochemical Society, showed that both 
nickel and Monel metal are excellently 
adapted for fabrication by fusion welding 
The production of welds which are strong, 
sound, and ductile requires adherence to 
suitable methods of welding rather than to 
the exercise of unusual manual skill. Of 
the arc methods, the carbon arc is pre- 
ferred because it yields a weld metal su- 
perior in strength and soundness to that 
laid down by the metallic arc. Welds of 
excellent quality can be produced by the 
acetylene flame, provided the fluxing con- 
ditions are controlled. 

The application of a suitable flux for this 
purpose is accomplished in a most ingenious 
manner, for which the welder may thank 
chemistry. The flame itself is given a mild 
but controlled fluxing action, by the in- 
troduction of ethyl borate (a ga*?) into the 
acetylene supply. 


Industry Developed to Use 
Waste Straw 

W ESTERN Canada has found a new 
and profitable use for straw. Ac- 
cording to the Paper Trade Journal^ a 
company has been incorporated in Regina 
for the manufacture of strawboard to re- 
place ordinary lumber in the construction 
of buildings. One such machine has re- 
cently been placed in operation on the farm 
of T. A. McCusker, one mile north of 
Regina. Patent rights for Canada have 
been acquired. The machine, it is stated, 
compresses the straw under a pressure of 
100 pounds to the square inch, the product 
being laced with wire and turned out in 
boards 14 feet long, five feet wide, and two 
inches thick. 

The matter of the economic disposition 
of cereal straws of western Canada, enor- 
mous supplies of which are available, has 
long occupied the attention of the govern- 
ment, the Canadian Pacific Railway, the 
National Research Council, industrial de- 
velopment boards, Boards of Trade, and 
other public bodie . 

Allowing for the great increase in field 
crops in western Canada each year, the 
volume of this material annually destroyed 
in the western provinces cannot be much 
short of ten milUon tons. It is now hoped 
to put this waste product to profitable use 
in the form of pulp and paper, building 
blocks, tile, et cetera. 

Great interest has also been manifested 
In t)ie utilization of straw in the manufac- 
ture Of newsprint from straw and the 
Censidiaii Padflc Railway has sponsored 
c^ySa e3u;>eiinlental methods for the utili- 
aOtlOfl of flax straw in the manufacture of 
hi|k ftade papers. 
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I Every plant superintendent has dreamed of the *11 
time when his plant would be trouble^ proof jJ 


Y es, your plant can be made trouble- 
proof as far as the flexible coup- 
lings are concerned. Flexible coup- 
ling troubles can actually be made a 
thing of the past. 

What is it that causes coupling shut- 
downs in your plant? Almost invari- 
ably replacing broken springs, rings, 
bushings, pins, discs or grids — flexible 
materials that fatigued and failed. 
Eliminate the flexible materials and the 
problem is solved! 

How? Fast answered that question. 
As the diagram below shows, two spur 
gears are in complete and continuous 
mesh with the internal geais of a float- 
ing sleeve. The sleeve takes a neutral 
position, the error in misalignment is 
taken up between the lubricated faces 
of the gear teeth, and all necessity for 
flexible materials is eliminated. 

It has been demon- 
strated mathematical- 
ly, experimentally 
and in actual opera- 
tion of tens of thou- 
sands of couplings 
that there is no mctal- 


to-metal contact bewcen the gear teeth. 
The oil in the sleeve, under the cen- 
trifugal pressure due to revolving of 
the shafts, is thrown between the faces 
of the gear teeth, providing an actual 
oil cushion that carries the load. 

If you are purchasing new equipment 
— or if you have a danger drive with 
which you have recurring coupling 
troubles — let us know. Tell us the kind 
of equipment, the kind of service, the 
H. R, the R. P. M., and the shaft 
diameters, and we will submit prices 
at once. You will be surprised to find 
(in most cases) that the cost of the 
Fast's Coupling is little if any more 
than the old style. But the difference 
in performance is so marked that Fast's 
Couplings are always cheapest in the 
end. 

Also do not fail to send the coupon 
for the extremely il- 
luminating book by 
Prof. Moore on 
"What Happens in 
Couplings." It'a 
valuable, but it"s free* 
Send for it* 


FAST'S 

Self^jiligning 

OOUnUNG 



Two fpnr oMiliod 

with the hitenuU fewre 
of « fleetliiff eHMeo. 
Conplinf revolTos m mio 
unit, miMlIvnttioiit 
fitff tiUcen np between 
the Iabr(c«te4 teeth. 



Siffn end Mall thie Coapon for 
Free Seek 


The coupling without fiexibie 
buthingt, pinSf tpringt*diMC$r 
grids or any other flex* 
ihle materials* 



Get thIe aathorl. 
tetiTe book, 
which clearly 
ehowi how flex- 
ible mater lals can 
be avoided in 
coapllng deeifn. 



Reed Prof. Moore'e aathoritetive diecae* 
eion of the failure of flexible mateiiala 


THE BARTLETT HAYWARD CO. 

204 SCOTT STREET - - . BALTIMORE, MD. 


Company _ — Individual .. 

jiJdrotM City — State — 
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Current Bulletin Briefs 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Qet Them 


Aviation 

Aviation, a special edition of the Black 
Hills Knu truer, is an interesting little book 
presenting articles by authorities in various 
fields of commercial aviation, including 
photography, meteorology, electricity, min- 
ing, forestry, civil engineering, medicine, 
and general topics. The Black Hills En- 
gineer, South Dakota School of Mines, 
Rapid City, South Dakota— 25 cents. 


Weathkr and the Airplane, by Edward 
H. Bowie, meteorologist of the United 
States Weather Bureau at San Francisco, 
is a study of the model weather reporting* 
Bervice on the airway between Eos Angeles 
and San Francisco. The study is well il- 
lustrated. Daniel Guggenheim Fund for the 
Promotion of Aeronautics, Inc., 598 Madison 
Avenue, New York City — Gratis. 


Electricity 

Protection Against Lightning, Bureau of 
Standards Miscellaneous Publication No. 
92, discloses valuable facts about the im- 
portance and location of lightning ar- 
resters, installations of electrical etjuip- 
ment with due provisions for safety, and 
contains a summary of the present knowl- 
edge about lightning. United States 
Government Printing Office, H ashington, 
D. C. — 25 cents. 


The Telephone Switchboard; Fifty 
Years of History, by PYank B. Jewett, is 
a historical sketch of the development of the 
telephone switchboard, showing the vari- 
ous types of equipment used during the past 
60 years. Bell Telephone Laboratories, In^ 
corporated, U63 West Street, New York 
City — Gratis. 


Inspection and Testing of Mine-Type 

ELECTRK’AL P]qUIPMENT FOR PERMISSI- 
BILITY, Bulletin 305 of the Bureau of Mines, 
Department of Commerce, discusses .the 
theory upon which are based tests of equip- 
ment in explosive atmospheres. United 
States Government Printing Office, Washing- 
ton, D, C. — 10 (Jents. 


Heating and Ventilating 

Man-Made Breezes is a small, fully 
illustrated booklet tracing the development 
of circulated air equipment. The equip- 
ment described in the latter pages of the 
booklet is for use in homes and apartments, 
as well as business buildings. American 
Coolair Corporati )n, J acksonrille, Florida - 
Gratia. 


Oil Heat and the Bitsiness of Living 
presents the case in favor of oil burners for 
domestic heating purposes. The Oil Heat- 
ing Institute, 81,2 Madison Avenue, New 
York City — Gratis, 


Heat Transfer by Radiation includes 
a synopsis of the present knowledge on 
radiation of heat. A bibliography, with 
brief reviews, is also furntshed. Committee 
on Heat Transmission, National Research 
Council, 1,0 West UOth Street, New York . — 
Gratis. 


Investigation op Heating Rooms With 
Direct Steam Radiators Equipped With 
Enclosures and Shields, Bulletin No. 
192, is the report of an investigation which 
led to a determination of the best types of 
enclosures and shields for steam radiators. 
The booklet has about 40 illustrations, 
showing various types of enclosures, and 
diagrams portraying the air circulation in 



The radiator enclosure illustrated 
is the type said to give the greatest 
comfort, with economy of steam 


test rooms heated with covered radiators. 
Engineering Experiment Station, University 
of Illinois, Urbana, Illinois— 1,0 cents. 


Investments 

Bigger Investment Returns and Bigger 
Business Profits are small booklets de- 
scribing the Babson service. Babson's 
Statistical Organization, Inc., Wellesley 
Hills, Mass.— Gratis 


Looking Ahead Financially, is intended 
to help investors who desire to acquire 
with their current income such property 
and securities as will enable them to ac- 
cumulate the source of a permanent in- 
come. Halsey, Stuart and Company, 201 
South La Salle Street, Chicago. — Gratis. 


Protection and a Good Income is a 
booklet showing the investment advan- 
tages of a sound public utility preferred 
stock with descriptions and photographs of 
the various Doherty properties. Henry L. 
Doherty and Company, 60 Wall Street, 
New York. —Gratis. 


Chain Store Securities is a booklet in 
which are listed many securities of this 
type. F. A. Brewer and Company, 1^2 
Broadway, New York. — Gratis. 


How TO iNVEwST Money describes various 
types of securities of interest to investors. 
S. W. Straus and Company, 565 Fifth 
Avenue, New York. — Gratis. 


Refrigeration 

Seventy-Five Years of Progress gives a 
summarized review of the refrigerating and 
ice-making industry as a whole, and of the 
Frick Company in particular. The booklet 
is well arranged and handsomely illus^ 
trated. Frick Company, Inc., Waynesboro, 
Pa. Gratis. 


Refrigeration is a comprehensive trea- 
tise on the history of mechanical refrigera- 
tion leading up to the modern machines for 
industrial and domestic use. The paper 
is well illustrated with views of the re- 
frigerators now made by the company. 
General Electric Company, Schenectady, 
New York- -Gratis. 


Safety 

Hydro-Extractors, Their Safe Con- 
stru(;tu)N and Equipment, is one of the 
industrial publications issued by the In- 
ternational Labor Office of the League of 
Nations. The monograph is an engineering 
study in non-technical language, planned to 
protect workers operating centrifugal in- 
dustrial machines in laundries, beet sugar 
plants, and chemical works. World Peace 
Foundation, J^O Mount Vernon Street, 
Boston.— One dollar. 


The Industrial Medicine Chest is an 
illustrated booklet describing the materials 
and equipment needed by the industrial 
surgeon dealing with occupational injuries. 
Abbott Laboratories, North Chicago, Illinois 
— Gratis. 


The Lifeline of the Highway, Catalog 
No. 169, is chiefly a pictorial description 
of the advantages of flexible woven-wire 
highway guard over wooden guard rails at 
danger points on public highways. Page 
Steel and Wire Company, Bridgeport, 
Connecticut.— Gratis. 


Miscellaneous 

You Can Make It describes practical uses 
for secondhand boxes and odd pieces of 
lumber. The booklet is published by the 
National Committee on Wood Utilization 
of the Department of Commerce to teach 
boys the proper use of wood and to induce 
them to make their own toys and equip* 
ment. The booklet will also interest man^ 
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ual-training teachers and vocational di- 
rectors. Untied States Government Printing 
Office, Washington, D. C , — 10 cents. 


Thej Measurement op the Discharge 
OF THE Nile Through the Sluices of 
THE Aswan Dam, by H. E. Hurst and 
D. A. F. Watt, is a contribution from the 
Physical Department of the Ministry of 
Public Works, marking the conclusion of a 
great Egyptian undertaking which has 
extended over more than 20 years. The 
developments arising out of this work are 
considered of importance outside Egypt 
on account of their general applicability 
Publications Office, Government Press, Bulaq, 
Cairo, Egypt. — 10 piasters; suggest sending 
75 cents. 


America's Fourth Market tells the 
story of the growth of Detroit and the 
Detroit Free Press. The growth of the 
area adjacent to the city is reflected in the 
spectacular development of a great in- 
dustrial center, and provides the back- 
ground for the story of a newspaper which 
has served the community for almost a 
hundred years. The booklet is addressed 
to national advertisers in particular De- 
troit Free Press, Detroit, Michigan. — Gratis 


How to Judge a Used Car tells the pros- 
pective purchaser a few of the common 
mistakes to avoid when purchasing a used 
car, with constructive pointers on the 
essentials to be investigated About half 
of the book is taken up with condensed 
data about the mileage records held by 
products of the company. Studebaker Cor- 
poration, Department 256, South Bend, 
Indiana. — Gratis. 


Forestry Almanac, a 390-page book pre- 
pared by the American Tree Association 
with the co-operation of federal and state 
forestry officials and others, shows the 
progress made in combating national de- 
forestation. A chapter is included which 
summarizes forestry activities in foreign 
countries. The book has a good biblio- 
graphy and index American Trie Associa- 
tion, 1211^-1 6th Street, N. W., Washington, 
D. C. —One dollar. 


Journalism, Your Future, and You 
shows the value of newspaper training as 
given in modern journalism courses based 
on the copy-desk method of handling news 
Newspaper Institute of America, Inc., 1776 
Broadway, New York City —Gratis. 


The Manufacture of Nickel Steel 
Plate is a reprint dealing with the manu- 
facture, rolling, and inspection of steels 
containing between 2 and 3 percent of 
nickel, and which are used for boiler con- 
struction. The study is well illustrated 
International Nickel Company, Inc , 67 Wall 
Street, New York City —Gratis. 


a Simpler 
better 
way 





. . to make a coupling! 



Thu non^iechmiol, 
$Uu$trated booklet 
may suggest an 
eatter, batter way 
to make parts of 
your product. Send 
for your copy 
today. 


T he Wcstco-Chippcwa Pump Co. found it, 
when they turned to die casting as a 
means of improving the design and per- 
formance of the couplings used on small pumps 
and water systems. 

These couplings now consist of two simple, zinc 
alloy die castings, circular flanges about 
thick. In each flange are four steel driving pins, 
accurately cast into place when the casting is 
made. A shoulder on each pin anchors it per- 
manently into position as the zinc alloy solidifies. 
The only machining required is the reaming of 
the shaft hole. The die used is so designed that 
various sized shaft-holes can be cast, either with 
or without the key-way. 

The lighter weight of die cast couplings has 
greatly reduced vibration and noise. Casting the 
pins into place as an integral part of the flange 
has eliminated several machine and assembling 
operations. 

Perhaps die casting par s of your product 
would result in similar improvements. 

Why not let us help you find out? 


The Rat, Arguments for Its Elimina- 
tion AND Methods fob Its Destruction, 
has been issued as Public Health Bulletin 
No. 180. The well-known reasons for 
destroying the pest are reviewed, and 
method are prescribed for trapping and 
poisoning various types of rats. Fumi- 
gants are also discussed, and instructions 

g ven tor making a building rat-proof. 

hiUd Statee Government Printing Office, 
WaiMnglon, D. C. — Five cents. 


MILWAUKEE DIE CASTING COMPANY 

287 FOURTH STREET MILWAUKEE, WIS. 



ILWAUKEE 

DIE CASTINGS AND BEARINGS 
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The Amateur Astronomer 


I T has been suggested that the readers 
are getting tired of seeing descriptions 
of telescopes made by amateurs, but we 
are not at all certain that this is the case. 
Perhaps, however, we can make a com- 
promise, publishing every description re- 
ceived, but shortening those that are long. 



Mr. Scott *8 Sprinfitfield type tele- 
scope, mounted as a Newtonian 


This time we shall describe three tele- 
scopes The first is by H. B. Scott, 
National Cash Register Co , Dayton, 
Ohio. His own description is brief in the 
extreme. The mounting is of the well 
known “Springfield" type, invented by 
Russell W. Porter, co-author of the Scien- 
tific American instruction book "Amateur 
Telescope Making " The castings for 
these mountings are available in various 
metals and are made up to order from a 
standard set of patterns at Springfield, 
Vermont. 

Mr. Scott states that his mirror is a 
12-indi, with focal length of 10 feet. Evi- 


dently his focal length is so great that he 
can not use the usual diagonal mirror 
which, with a second diagonal, confers 
upon this type of mounting its most 
valuable quality, the ability to see in any 
direction through a stationary, fixed eye- 
piece without craning the neck. 

tJ L ROGERS, a real estate broker, 10 

^ • Adelaide Street Eart. Toronto, has 
made a whole family of telescopes (see 
ATM, page 220) and now sends in a 
picture of his latest "edition," a 12-inch 
reflector. He writes: 

"The focus of the 12-inch mirror, which 
is 1 i^-inch thick, is eight feet The tube, 
which is revolvable, is eight feet long; of 
18-gage galvanized iron, riveted and 
finished in gray Duco The mirror rests 
on three adjustable three-inch disks The 
drums of a Ford transmission will be in 
evidence if the photograph is examined 
closely. There is a close fitting cover for 
the mirror cell, for the diagonal, and for 
the end of the tube. 

"The finder is mounted fairly well away 
from the tube so that either eye may be 
used Adjustment of the finder is by 
having slightly slotted holes in the tube, 
BO that the supports may be spread for 
vertical adjustment and moved sideways 
for lateral adjustment This works well, 
without the necessity of the usual ring and 
screw arrangement. 

"After setting the whole thing up, I 
found that my arm was about three fest 
too short to reach the slow motion in right 
ascension. By means of an old golf stick 
and a home made spring of steel wire, 
which just fitted over the projecting end 
of the slow-motion spindle sufficiently 
tight to take hold, and with the end of the 
spring turned up at right angles like a finger 
to engage in the spokes of the little hand 
wheel, I was able to rig up a very effective 
means of working the slow motion while 
standing on a ladder at the eyepiece. 
This will work at 90 degrees where a 
universal joint would not. 

"The clamps in declination and R A. 
are metal-to-metal friction bands turned 
in the lathe and are adjusted by a small 
screw, allowing the telescope to move 
easily without binding and yet they hold 
it in place when necessary. 

"I enclose a local newspaper’s idea of a 
deseiiption of a tekiseope; life has scarcely 


been worth living since this appeared. 
However, I am bearing up bravely " 

pROM time to time we have received 
^ certain premonitions that Mrs Mar- 
garet L. Wiesenberg, of Christian Witness 
to Israel, Inc , 621 West 179th Street, New 
York, was making a telescope And now 
we can prove it Mrs Wiesenberg, at our 
special request, sends us a photograph of 
telescope and maker We can bear witness 
that she has a good grasp of the work, both 
practical and theoretical. The parts of the 
telescope we have seen look as shiny as 
a new dollar, and the whole job looks fit, 
and is fit, to use in regular astronomical 
work. 

Latest advice is that another woman, 
a missionary stationed away out in 
Sumatra, is starting a telescope. Yet we 
occasionally hear from some wan who fears 
he can not do the work. 


I N the last number we spoke of popular- 
izing seismology. We have received 







Mrs. Wiesenberg with her Spring- 
field type telescope on a tripod 

was being investigated. Kirchhoff’s banker 
remarked on this occasion, *What do I 
care for gold in the sun if I cannot fetch it 
down here?' Shortly afterwards Kirchhoff 
received from Jlngland a medal for his 
discovery and its value in gold. While 
handing it over to his banker he observed, 
‘Look here, I have succeeded at last in 
fetching some gold from the sun.' ” 

T he Fourth Annual “Convention” (in- 
formal get-together) of the Telescope 
Nuts of America was held, this year, on 
August 10, at the usual place, Siellafaney 
near the village of Springfield, Vermont. 
The attendance was 121, twice that of the 
previous year. The first of these get- 
togethers, held four years ago, brought out 
about 20 amateur telescope makers, but 
the number has doubled each year. Project 
the same rate of growth into the future 
and it will require only a little calculation 
to prove that everybody on earth is certain 
soop to become a telescope maker. 

People come to Stella fane from the entire 
east for the opportunity to meet other 
Edicts of this form of sport. These 
gatherings^ the next of which, it is hoped, 
you are already planning to attend in 1980, 
are held at the clubhouse observatory of 
the Telescope Makers of Springfield on 
top of Mount Porter, one of the offshoots 
of the famous Green Mountains of I 
Vermont, and “far from the madding 
crowd/' People who want the comforts 
of h^e stay at the hotel in the village, 
three miles (fistant; those who like to camp 
bring tents and pitch them near Stellafane; 
Othelrs to whom physical comfort has no 
meaniiaig do not “put up“ at all, they sit up 


When Forest Giani 
Bows to Man 

After a crashing fall, and the mammoth trunk ha 
been cut into mammoth logs, then — ■ 

The sturdiest of wire r(q)es steps in for duty — th 
hea\iesl kind of duty; for tliestj great logs must 1; 
dragged in and loaded onto cars, expeditiously an 
with siifety to logging crews. 

Out where the giant Redwood, .Spruce and Fir ar 
‘dogged,” one is impressed by the amount of wir 
rojM* with one strand painted yellow, the distingiiisf 
ing mark of ^’ell()W Strand Wire Rope. 

This powerful vn\>e. is the great pride — the “pet“- 
of a conipain- that has made, nothing but wire rope fc 
o\x‘r half a century. Its wires arc drawn abroad, i 
the ceh'hratcd Sheflield Steel district, from equal! 
celehrau^d Swedish stock. 

B A- li Aerial ITirv Rojm greatest econom>' lu^der severe conditions, alway 

Tramway, have lures 

that are well worth BRODERICK |& BASCOM ROPE CC 

investigating, St. ..ouis, Mo. 

EmMitrn Oget mnJ WmHthtiBc : 68 Washincton St., Now York 
Worforn OfHceM: Facioriet: 

Soottlo and Portland, Or*. St. Louis and Soattl 

IfeUow Stmnd 

WIRE ROPE. 
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A giant plane 
dips and soars across 


tlie sky, leaving against 
the brilliant blue the 
one word 

ELECTRICITY 


Men stop and gaze at the 
Jy huge letters written so 
jy gracefully thousands of feet 
W above the earth. Somewhere 
an electrical expert has groomed 
the giant plane for its flawless 
flight . . . every wire tested . . 
every electrical device In perfect 
running order. 

Today industry is as dependent 
upon the expert electrician as the 
powerful plane tracing the magic 
name over countless cities and 
towns. To him come the profits of 
industry and commerce. You, too, 
can be an electrical expert. 

Write today for the 48-page booklet. 
L se ike eoupon below. 

New York Y\ 
Eleetrieal 

lV(i 

26 N.Y.E.S. /Vy] 




-MAIL TODAY-- 


I’ff new YORK EI.ECTRICAL SCHOOL 
2b N- Y. £. S. Building, New York. 

PlrttM ««nu me FREE your 4R-pflKt WVlet It ia 
tmticTatood that thia request puts me under no ohhyation 


ftll night to look at th« stars and talk with 
other amateur astronomers, catching up 
on sleep later in their lives. And, ap- 
parently, a good time is had by all. 

No fixed program of papers or other 
bothersome formality is allowed to spoil 
these meetings, the only fixed event being 
the ^‘big feed," sometimes spoken of as 
dinner. This year the usual bean-hole 
beans (genuine bean hole, too) were supple- 
mented by some 19 marine acres of baked 

! clams. 

j Several enthusiasts brought their tele- 
scopes for all to see and admire, while still 
more brought mirrors to be tested. These 
ranged from six inches in diameter up to 
twelve. To test the telescopes on the 
actual stars proved impossible this year 
because, for the first time since these con- 


ventions were begun, it rained., However, 
a better test of a mirror can be had on an 
artificial star than an actual one, and people 
attend to "talk shop," not to see stars. 

Although }t is nearly a year in advance, 
all you who are making or hope to make 
telescopes should pin up in the background 
of your mind a memorandum to attend the 
annual get-together to be held some time 
next summer. If the present rate of in- 
crease is maintained it may then be neces- 
sary to provide a circus tent for visitore* 
quarters. Certain it is that the amateur 
telescope hobby is waxing, not waning. 

The response to our "feeler" on the 
study of microscopic pond life justifies 
publication of further articles. This, we 
hope, will be done next spring, as the sub- 
ject is not a winter one.— -A.G./., Tel, Ed. 


The Heavens in October 

By PROF. HENRY NORRIS RUSSELL, Ph.D. 



At 11 o’clock: Oct. 7. 

At 10Ho'<?lock: Oct. 14 
At 10 aclock: Oct. 22. 


At 93-^ o’clock: October 80. 

The hours given are in Standard Time. 


At 9 o’clock; Nov. 7. 

At 8^ o'clock: Nov. 16. 
At 8 o'clock: Nov. 23, 


NIGHT SKY: OCTOBER AND NOVEMBER 


\/fERCURY is in conjunction with the 
sun on the 8th. He rushes rapidly 
to elongation on the 23rd, but since he is 
close to perihelion, and only 18 degrees 
from the sun, he will not be easy to see. 
During the last week of the month he rises 
about 6 A.M, and may be caught before 
dawn, Venus is a morning star, rising 
about 3:80 when the month begins, but 
not until 4:80 at its close. Mars, after a 
long period of visibility as an evening 
star, is passing out of sight and can barely 
he glimpsed in the twilight. Jupiter is in 
Taurus and rises a little after 8 p.m. In the 
middle of the month. Saturn is an evening 
star in Ophiuchua, setting about 9 p.m. in 
the middle of the month. Uranus is in 
opposition on the 8rd, being found in 


Pisew in Oh 86m 41s R.A. and 8 ^8' north 
declination. An equatorial telescope or a 
good star map will be necessary to identify 
the planet as there are no convenient guide 
stars near by. Neptune is a morning star 
rising about 2 A.M. Like Uranus, Neptune 
is invisible to the naked eye. 

The moon is new at 5 p.m. on the 2nd; 
in her first quarter at 1 p.m, on the 10th; 
full at 7 A.M. on the 18th; and in her last 
quarter at 8 A.M. on the 26th. She is 
nearest the earth on the 22nd and remotest 
on the 10th. As she sweeps around her 
track she passes Mercury on the 8rd, Mars 
on the 4th, Saturn on the 8th, Uranus on 
the 17th, Jupiter on the 2l8t, Neptune on 
the 27th, Venus on the 80th, and Mercury 
again later in the same day. 
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The Scientific American Digest 

(Continued from page 344) 

In appearance the apparatus resembles 
only remotely the X-ray apparatus now 
in use. The Coolidge X-ray tube, the 
heart of the apparatus in which are gener- 
ated the invisible rays of light which pene- 
trate the body and make possible the 
photographing of bones and organs, is con- 
cealed in an aluminum container filled with 
oil It more nearly resembles the camera 
of the photographer than the complicated 
X-ray apparatus one now sees in hospitals 
and offices of physicians. An adjustable 
slit diaphragm permits the passage of the 
invisible rays by which “radiographs” are 
made. 

This new shock-proof apparatus is the 
result of several years of development and 
engineering in the research laboratory of 
the Victor Corporation, under the direction 
of Vice President J. B. Wantz 

“While X-ray apparatus, now so im- 
portant in diagnostic work, such as locat- 
ing foreign particles in the body and in 
studying fractured bones, has been reason- 
ably safe,” Mr. Wantz declared, “the 
newly developed apparatus is 100 percent 
electrically safe. 

“The complete insulation makes the new 
machine especially valuable when X raying 
highly nervous patients and children The 
absence of all overhead or exposed wiring 
carrying high voltages also makes possible 
the obtaining of X-ray photographs at 
angles hitherto impossible ” 

Virtually any part of the patient’s body 
may be X rayed from any angle without 
moving the patient Manipulation of the 
device to the patient’s position replaces 
the shifting of the patient’s position to suit 
the needs of the device, Mr. Wantz pointed 
out Such manipulation is an invaluable 
aid when severely injured patients are 
being X rayed 

The movable part of the apparatus 
weighs in the neighborhood of 600 pounds, 
yet it is so delicately balanced that it can 
be moved literally with the little finger 
This feature, combined with elimination 
of danger from contact with exposed wiring 
and possibility of shock to operator or 
patient, makes it possible to obtain radio- 
graphs as rapidly as though a photographer 
were employing an ordinary high-speed 
camera. 

By insulating the actual X-ray apparatus 
in oil, another scientific obstacle in roent- 
genology has been overcome. At high al- 
titudes, such as occur in the Rocky Moun- 
tain regions or in South America, X-ray 
apparatus of twice the power usually em- 
ployed at sea level is necessary because the 
higher altitudes decrease the capacity of 
the machine. With the apparatus im- 
mersed in oil the new machine operates 
uniformly at all altitudes and is not affected 
by extremes in humidity. 


Ghosts of Words “Walk” on Old 
Manuscripts 

F TLTRA-VIOLET rays have achieved a 
^ new miracle. Ghosts of words erased 
many centuries ago from old manuscript 
pages are “walking” in luminous garb, 
summoned back from oblivion through the 
‘‘magic” of a Viennese scientist, Professor 
G. R. Kogel. 

It is wiSi known that the old manuscript 
wrltetB often erased the hand lettering on 
parchments and economically used the 
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Long after you 

would expect any 
shoe to have lost its 
shape and its smart- 
ness, The Florsheim 
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Newest addition to the Vk-kdcr-Root 
line of Speed and Production Counters. 
Centrifugal principle ; powerful, uniform 
action — as made by Corbin Screw Corporation for 
15 years Indicating pointer holds steady, gives 
precise, instant readings. Unaffected by tempera- 
ture or moisture. Pr£e, fob factory, $30 00 
Indtuirid Tochomelw^ meatunng feet-per-minute, 
yards-per^minute 4cc., $35.00 up Write for Bulltiiru 
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PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 

MUNN & CO. 

PATENT ATTORNEYS 

Associated since 1846 with the Scientific American 


SCIENTIEIC AMERICAN BLDG 
24^26 West 40th Si , N Y C 

TOWER BUILDING 
Chicago, /// 


SCIENTIFIC AMERICAN BLDG 
Washington, D C 

HOBART BUILDING 

San Francisco, Cai 
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same pages over agaiHt Masteri^eee of 
literature and important Ustorie docu- 
ments thus may have been wiped out in 
order to preserve facts that seemed of 
greater value to the later makers of manu- 
script books. Now, a communication to 
the British journal Antiquity reports that a 
method of photographing the invisible 
writings has been found. 

To photograph the ghost writing a 
mercury vapor lamp which generates ultra- 
violet rays is used. A filter of glass almost 
black in color transmits only the ultra- 
violet rays. When examined beneath these 
rays, many dyes and other substances take 
on a curious glow, or fluorescence, each 
substance exhibiting a characteristic color 
By using a special Alter it is possible to 
eliminate the surface writings and to photo- 
graph only the lost script. 

It has sometimes been possible in the 
past to restore invisible writings by use of 
chemicals, but the processes were damaging 
and not very satisfactory. The new method 
will enable scholars to probe into the past 
of any manuscripts, however valuable, and 
to make the ghosts not only ‘"walk” but 
"talk.”- “Science Service, 


Bees’ “Sweet Tooth” Scientifically 
Measured 

^T^HE far-famed "sweet tooth” of the bee 
^ has a sound scientific basis, according 
to a report on the chemical senses of in- 
sects by Dr. Dwight Elmer Minnich of the 
University of Minnesota, appearing in the 
Quarterly Review of Biology, 

Tests made by a German scientist to 
determine the reaction of bees to the four 
classic tastes, sweet, sour, salt, and bitter, 
that are not dependent on the sense of 
smell, show, said Dr. Minnich, that bees 
will take saccharose solutions eight times 
as strong as man can tolerate. The bees' 
reaction to acidity and to salt solutions, 
however, was roughly analogous to that 
of man. On the other hand, they would 
swallow solutions much more bitter than 
the experimenters in the research labora- 
tory could stand. 

Experiments with butterflies undertaken 
by Dr. Minnich brought to light the 
rather surprising fact that some of our 
common wayside butterflies taste with their 
feet. From this circumstance the en- 
tomologist argues that the gustatory nerve 
centers for these species are located in the 
tarsus, the division of the insect's leg to 
which the feet are attached . — Science 
Service 


Iron Wire in Acid Acts Like Nerves 

A STRIKING similarity between nerv- 
ous action, particularly heart action, 
and the behavior of iron wire in a nitric 
acid bath has been discovered and studied 
by Ralph S. Lillie, professor of phsrsiology 
at the University of Chicago. He has been 
working out the analogy for several years 
and it forms a significant part of his theories 
concerning nervous action which have been 
published in book form and, more recently, 
in Science. 

According to A. J. Carlson, chairman of 
the Department of Physiology at the 
University of Chicago, the study of this 
similarity is of fundamental importance in 
the acquisition of knowledge conoemlng 
nervous action. “The obscure probleais 
of phsfsiology/’ said Dr. Carlsou, %nA thi 
probtems dWcolt to work out m 
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mental animals must be approached 
through study on easily controllable materi- 
als. The work of Dr. Lillie on the iron wire, 
because it yields results so similar to the 
observable phenomena in living nerves, is 
highly suggestive with reference to further 
research and ultimate knowledge." 

The freakish behavior of pure iron wire 
in nitric acid has long been known but it 
was not until Dr. Lillie began his experi- 
ments that the almost startling similarity 
with living nerves was discovered. In a 
popular demonstration of the experiment, 
a pure iron wire, 1 to 6 centimeters long, 
is immersed in a bath of nitric acid of GO 
to 80 percent. A colorless film immediately 
forms over the wire. If the wire is scratched 
at one end, a wave travels rapidly along 
the wire. If a small glass tube is placed in 
the acid around one end of the wire, 
rhythmical waves pass the length of the 
wire at a rate of from 14 to 120 times a 
minute, depending on the strength of the 
solution, the temperature, and the length 
of the wire. 

What happens, according to Dr. Lillie, 
is that a sort of battery is formed. The 
film, which is the thickness of only one 
molecule, has an electrical charge negative 
to that of the wire. When the film is 
scratched, a current sets up which dissolves 
the film next to the bare spot This con- 
tinues until the bare spot, which is seen as 
a wave, has passed the length of the wire 
The film forms again after the wave has 
passed. The glass ring at one end of the 
wire establishes an area of permanent 
activity because the acid bei'omes less con- 
centrated. Thus, as if the film were being 
continually scratched, rhythmical waves 
pass along the wire as rapidly as the film 
is re-formed. "The process may be re- 
garded," says Dr. Lillie, "as a two-di- 
mensional explosion." 

The analogy to nervous action is em- 
phasized by the effect which outside factors 
have upon the rhythm of the wire. The 
influence of temperature, electrical polari- 
zation, concentration of acid, and length of 
the wire, have been shown by Dr Lillie 
to be the same as the influence of these 
factors on living nerves Scievcf’ Servin’, 
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indicated in an interior view on page 329 

Three or four years back, airplane con- 
structors and operators, both in Europe and 
the United States, seemed to come to the 
conclusion that 100 miles per hour cruising 
speed was as fast as an airplane had to go, 
and that economy and load carrying capac- 
ity were more important than further in- 
crease in speed. But the sole justification 
of the airplane lies in its speed, and de- 
signers have found it possible to go well be- 
yond the 100 miles an hour mark. A cruising 
speed of 130 miles an hour is not uncom- 
mon, 160 miles is well in sight, and well 
informed men are of the opinion that 200 
miles an hour is not an impossibility, 
particularly if such methods as refueling in 
the air are resorted to. 

Of course there is a difference between 
the cruising speed and the scheduled speed 
that can be maintained in practise, allow- 
ing for stops and head winds. We will 
consider speeda now to be found on a few 
typical routes. 
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Miami to Havami, large three-engined 
plane, no stops, 261 miles in 2 hours 15 
minutes, or 116 miles per hour. 

Kansas City to Los Angeles, in a Fokker 
tri-motored F-10, with five intermediate 
stops, 1917 miles in 18 hours 6 minutes, or 
an average of 108 miles per hour. 

St. Louis to Omaha, in a single-engined 
six-passenger plane, with a stop at Kansas 
City, 401 miles in 4 hours 40 minutes or 
86 miles per hour. 

Tulsa-Oklahoma in a single-engined six- 
passenger plane with two intermediate 
stops, 132 miles in 2 hours, or 66 miles per 
hour. 

Chicago to Detroit, in a three-engined 
Ford plane, 260 miles in two hours and a 
half or 100 miles per hour. 

It would appear that in the large modern 
airplane an average scheduled speed of 
over 100 miles per hour may readily be 
expected. The best trains maintain an 
average of 50 miles per hour, but distances 
by rail run 26 percent more than by air 
between any two points. The advantage 
of the plane is already tremendous and it 
will grow. 

It may be of interest to reproduce the 
following table prepared by the Boeing 
Company. 

SanFranci.coto 

Sacramento, Cal. «S 85 2 h. 44 m. 0 h. 45 m. 

Reno. Nev. 239 184 8 h 55 m. 1 h 45 m. 

Elko, Nev. 546 419 16 h. 55 in. h. 45 m 

Salt I^ake City, 

Utah 814 624 24 h. 0 m. 6 h. 30 m. 

Cheyenne. Wyo. 1335 1041 38 h. 30 rn. 10 h. 40 m 

Omaha, Nob. 1840 1517 49 h. 45 m. 14 h. 25 m 

Clucaso, 111. 2328 1943 61 h. 45 m. 19 h. 40 m. 

Let us now considor the average fare, 
and select a few typical cases as a basis for 
an estimate. 

Miami- Havana, operated by Pan Ameri- 
can Airways, 261 miles, 56 dollars one way, 
or 21 cents a mile. This is perhaps the 
highest fare charged. 

Western Air Express charges 33 dollars 
for the 365 miles between Los Angeles and 
San Francisco, which works out to 9 cents 
a mile. 

Stout Air Lines covers the 128 miles be- 
tween Detroit and Cleveland for 14 dollars 
or 9.1 cents a mile. 

Somewhere around 1 0 cents a mile would 
appear to be a fair average figure, which 
is perhaps twice as much as the cost of 
travel on the best trains. When time saved 
is taken into account, these prices are not 
likely to alarm the business man to whom 
speed of transportation is a highly impor- 
tant factor. 

/^UR readers may ask whether with 
these fares, the air lines are likely to 
pay their way. 

From reports to the Department of 
Commerce, it appears that costs for multi- 
engined planes va^ from $.768 to $1.07 per 
mile, while the single-engined 200 horse- 
power plane averages $.71. Large machines 
loaded to nearly full capacity should there- 
fore be profitable, even without the help of 
airmail. Small passenger planes would 
not appear to be so profitable an under- 
taking at the moment. Of course, further 
experience is necessary before passenger 
operators can really settle the problem of a 
remunerative fare that will be satisfactory 
to all concerned. 

Prospective travelers will be interested 
in the charges fer baggage. As the carrying 
capacity of the airplane is strictly limited, 
operators cannot afford to be llb^al in the 
matter of baggage. Twenty-ffve to tMrty 
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pounds are generally allowed free, with a 
charge of 60 cents per pound for additional 
weight. Some companies allow no free 
baggage but charge a low rate per pound. 

In at least four cities “air travel con- 
solidated ticket offices” arc to be found. 
The first was established by Air Associates 
in New York City, the second in Los 
Angeles under the auspices of the Auto- 
mobile Club of Southern California, a third 
in Chicago, and a fourth in the premises of 
the Cleveland Automobile Club. They are 
all busy and rendering a much needed 
service. 

matter how safe air travel may be, 
the questions of the liability to pas- 
sengers of the carrier and of insurance will 
naturally interest all 

At present the exact responsibility of an 
aircraft operator to his passengers is diffi- 
cult to determine, owing to lack of legal 
precedent. Major G. L. Lloyd, an au- 
thority on aviation insurance, in a paper 
I read before the International Civil Aero- 
nautics Conference in Washington seems to 
be of the opinion that an airline operating 
on regular schedule will have all the liabili- 
ties of a common carrier and perhaps some 
additional ones owing to the somewhat 
greater hazard of flying 

A signed release from liability given by 
a passenger before a flight should be slight 
defense under the common law, if negli- 
gence can be clearly established. Of course 
there will be great difficulties in establish- 
I ing negligence in aircraft accidents. It is 
to be hoped that our operators will adopt a 
liberal policy towards passengers in case of 
accidents, protecting themselves by taking 
out large policies for liability. 

Insurance for passengers is now available 
in a number of ways. Coupons for specific 
flights on regular airlines, similar to the 
railroad accident ticket policies, can be 
readily purchased at rates varying from 
76 cents to $1.60 per 1000 dollars per flying 
day, but the amount of insurance obtain- 
able is limited. (We believe that rates are 
coming down and that two dollars will now 
buy 6000 dollars in insurance.) Annual 
policies are available from 15 dollars per 
1000 dollars and upwards. Pan American 
Airways operating betwt‘en Miami and 
Havana, Miami and Nassau, and Miami 
and San Juan include a 500 dollar accident 
insurance policy for each passenger in the 
price of the fare. j 

The practise of life insurance companies | 
varies widely. A writer in An Travel News 
has canvassed many large companies and 
finds the following practises: 

Bankers, Iowa — occasional flights as 
passengers, no extra premium; Canada 
Life — no restrictions on passengers; Equit- 
able, N. y. — no restrictions on passengers; 
Home — occasional fliers treated on indi- 
vidual merits; Metropolitan -no restric- 
tions for occasional fare-paying passengers; 
Mutual Life — occasional fliers and passen- 
gers at extra premium depending on flying 
done; New York Life- occasional flier extra 
rate depending on flying done; Travelers, 
occasional fliers given consideration. 

There is no doubt that life insurance 
companies will adopt a more and more 
liberal viewpoint as passenger flying be- 
comes more common. For the time being 
prospective passengers will do well to con- 
sult their companies whether with regard 
to policies already written or for new poli- 
cies. 
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Our Choice of Recent Books 

Modem Scientific Knowledge Elementary Organic Chemistry 

By Frederick A. Cleveland, Ph.D., LL.D. By F. H, Constable, St. John’s College, Cambridge 


Professor at Boston University 

A 650 page well illustrated survey of modem 
scientific knowledge of nature, man, and society, 
written by 14 different scientists, some of whom are 
noted. It covers the sciences of astronomy, physics, 
chemistry, and biology; it also covers anthropology, 
psychology and sociology. The book was prepaid 
to orient college freshmen in the whole field of science, 
before they began to .specialize, and is therefore 
suitable for the general reader. It has schoolbookish 
earmarks but the style of the text matter is clear and 
lucid. $4.70 postpaid. 

Meteors 

By Prof. Charles P, Olivier, Dir. Observatory Vniv. of Pa. 

T his is the standard work on meteors and 
comets, and is the last word. Written by 
“the principal American authority on the subject," 
to quote Professor Russell in the present number, 
fome of the subjects treated are: how meteors are 
observed; comets; meteor showers; computation of 
orbits; theory of lunar craters; origin of meteors. 

$6.20 postpaid. 


The Earth 

By Harold Jeffreys, M.A., D.Sc., F.R.S., Prof. Cambridge 
Vniv. 

T he second and greatly revised edition of a noted 
book for the student of geophysics, the full title 
being “The Earth, its Origin, History, and Physical 
Constitution.” Among subjects treated are: tidal 
theory of origin of solar system; origin of moon; age 
of earth; seismology: theo^ of isostasy. The treat- 
ment is largely mathematical but the mathematics 
merely prove the statements of the text and, as the 
author says, may be skipped if desired. The book is 
essentially for the student and presupposes some 
knowledge of astronomy and earth science. 

$6.70 postpaid. 


Elementary Mechanics 

By J. J. Reynolds, Prof, Math, and Theoret, Meehan, 
Lehiuh 

N othing further than geometry, trigonometry, 
and algebra is required for a comprehension of 
this lucid and well developed text. All the material 
is of a very practical turn and the data avoid in- 
volved computations. A beginning course in tech- 
nical analysis. $2.70 postpaid. 


T his concise summary broadly covers the whole 
ground and treats thoroughly most of the im- 
portant topics in elementary work. Reactions 
common to a class are studied and then applied to a 
particular example. A general knowledge of practical 
methods and terminology is presupposed, 

$2.16 postpaid. 


Chemistry in Daily Life 

By S, Glasstone, Ph, D, University of Sheffield 

R ather more extended and a bit more detailed 
than many of the books that have appeared on 
this subject. For this reason it is a more valuable 
reference and at the same time the presentation is so 
well considered that none of the aspects of a text are 
appreciable. $2.40 postpaid. 

The Science of Psychology 

By R. H. Wheeler, Vniv. of Kansas 

B ased upon laboratory analysis and experimental 
investigation including measurement of social 
attitudes, animal and child behavior, influence of 
social environment, et cetera, this treatise considers 
the subject upon the principle that parts are to be 
explain^ in terms of the whole, not wholes in terms 
of parts. A new and interesting treatment which is 
readUy acquisible. $4.00 postpaid. 


Principles of Economics 

By F. S. Delbler, Prof. Economics, Sorthwestem Vniv. 

T he scope of this work is confined to the more 
general and basic principles. Seventeen well- 
known economists and industrial leaders here present 
the results of their study of economic changes in this 
country since the war. The survey which furnished 
the background was conducted with unprecedented 
thoroughness. More than two hundred experts and 
a large number of organizations collaborate. 

$7.70 postpaid. 


Money 

By Samuel Crowther 

H ow to make, use, and invest money. The 
writer has been co-author of works with some 
of our most successful industrialists and sets forth 
his ideas in pungent, straight-to-the-mark sentences 
which carry many of the charactoistics of the mmi 
with whom he has associated. Well worth careful 
perusal. $2.15 postpaid. 
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Raw Materials of Industrialism 

By H. B. Kiltough, Asso* Prof, Economics* Brown Univ, 
t* W, Killough* Asst. Prof. Economics* Wellesley 

A ll the raw materials of the world are surveyed 
to arrive at a basis of trade and commerce by 
dividing the subject into five parts: textile fibers, 
crude forest products, population and food supply, 
minerals, and fuel power. A comprehensive resume 
of wide research. $3.90 postpaid. 

Aerial Navigation and Meteorology 

By Lewis A. Yancey 

W RITTEN by the man who accompanied Lieut. 

Williams on his recent flight to Rome, this re- 
vised and considerably enlarged edition is a practical, 
non-technical manual for aircraft pilots, students, 
and general reference. It describes the instruments 
and their use in aerial navigation, air commerce 
regulations, applications of meteorological informa- 
tion and is withal an excellent practical guide. 

$4.20 postpaid. 

Oxy- Acetylene Welder’s Handbook 

By M. S. Hendricks, Ed. The Acetylene Journal 

A very concise (4''s X 6f>8, 208 pages) volume 
covering in logical and convenient form all the 
considerations which are inherent in the best practice. 
Enough of the metallurgical aspects are included as 
seem essential to a good understanding of the “why” 
of certain practices. An interesting chapter on weld- 
ing properties of common metals is admirable. 

$3.15 postpaid. 

Roadside Development 

By J. M. Bennett 

W E have all passed through country where a new 
wonderful road has been built, but the scars of 
its accomplishment have bitten into our consciousness 
until we wondered if too big a price in natural beauty 
had not been paid. The author, with years of ex- 
perience and study, has innumerable practical sug- 
gestions which make for conservation and beauty 
with utility. A most entertaining, practical, and 
excellent book. We highly recommend this unique 
study to property owners, public utility corporations, 
and all those who are interested in or vote on highway 
improvements. Abundantly illustrated. 

$5.20 postpaid. 

Kings of* Commerce 

By T. C. Bridges 
H. H. Tiltman 

H ere are twenty-six sketches of the lives of men 
who attained unique success in business. Many 
of these are Englishmen, much of the material being 
new as far as we in this country are concerned. 
Twenty-four interesting photographs of the subjects 
of the sketches are reproduced. $3.15 postpaid. 


The Story of the Baltimore & Ohio R. R. 

By Edward Hungerford 

P URSUANT to its one hundredth anniversary, 
this railroad s history, which is as well the record 
of the social and economic life of the territopr it 
serves, has been set down with most entertaining 
manner in a spirit which well reflects the impoitance 
and color of so large a factor in our early develop- 
ment. One reads through the two volumes with the 
many illustrations scarcely realizing the extent of 
the text nor the faithful research which made the 
story possible. $10.00 postpaid. 

Sea Lore 

By Stanley Rogers 

N OW that sailing vessels have all but disappeared 
from the high seas, a book of this kind has a 
distinct place in literature for its historical import- 
ance. The details of rigging and design are authentic, 
coming from an accurate study of original sources. 
125 illustrations are drawn by the author. 

$2.90 postpaid. 

Pioneer Heroes 

By J. Walker MeSpadden 

C OMPANION book to ‘‘Indian Heroes'' which 
uppearexi last year, this tells the story from the 
white man's stand])oint. The author has a gift of 
combining historical fact with a most readable style. 
This is the ty]je of American history one can heartily 
recommend. $2.15 postpaid. 

Long Ago Told 

By Harold Bell Wright 

W ITH enthusiasm we recommend this latest 
work of one of our most popular writers. For 
years he has lived near the Papagos Indians, studying 
iheir ancient lore, manners, customs, and rites, and 
absorbing their tales by the fireside. Having won 
their trust and affection he sets forth with his char- 
acteristic fidelity to geographic and personal detail, 
many of their beautiful legends which are clothed 
in appropriate simplicity of expression and feeling. 
A worthy contribution to the literature on the Indian. 

$2.50 postpaid. 

Internal Combustion Engines 

By L. Streeter and Clyde Lichty 

A THOROUGH revision oi this standard textbook 
on the fundamental principles of the theory 
<ind design of internal-combustion engines. The 
treatment of the combustion proc'ess, of cycle effi- 
ciencies, of the cooling of engines, and of the carbure- 
tion of liquid fuels has been thoroughly revised to 
include the latest data available. $4.20 postpaid. 
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Commercial Property News 

Vacts and Notes of Interest to Inventors, Patentees, 
and Owners of Trademark Rights 


Mechanical Wonderland 

I NVENTORS, and all others who may 
wish to see a remarkable display of work- 
ing models illustrating fundamental prin- 
ciples of mechanics, will be interested in the 
“mechanical wonderland'’ in operation at 
the Museum of the Peaceful Arts, in the 
Scientific American Building, 24 West 40 
Street, New York City. More than 200 
working models, simplified and built to a 
scale which readily shows the essential 
principles involved, are arranged in such 
a way that the visitor may study funda- 
mental principles of physics and methods, 
old and new, for the ultilization, direction, 
and transformation of various forms of 
energy 

The display was designed by William 
Clark, who turned his mechanical ingenuity 
to the task of creating a moving display 
which would present important mechanical 
principles with such simplicity that they 
may be understood by the layman. By 
assembling the working parts of his models 
in convenient sizes, with cut-away sections 
to reveal the action which takes place as the 
devices are operated, the designer has pre- 
sented the wonders of mechanics in some- 
what the same way a showman marshalls 
the creatures of the animal kingdom. 
His original plan was to make a tour of the 
country with the “mechanical circus.” 

Although all of the models shown in the 
exhibit are representations of common me- 
chanical principles and their application 
for various uses, many visitors entertain 
some doubts as to whether there is some 
trick behind the operation of such devices 
as square gears, out-of-line and eccentric 
drives, peculiar pulley arrangements, and 
universal joints which simulate the involved 
gyrations of a clever contortionist. 

In addition to the numerous industrial 
applications of the various mechanical 
principles, the display reveals also the modus 
operandi of such devices as watch and clock 
escapements, and various household de- 
vices. A particularly popular part of the 
exhibit shows the operation of 12 of the 


essential parts of the modern motor car, in 
cross sectional detail, including the internal 
combustion engine, carburetor, steering ar- 
rangement, brakes, transmission, and dif- 
ferential drive. 


Hair Waving Apparatus Patented 
T^IFFERING from the prior art in that 
it is adapted for use only once, a new 
apparatus for waving hair has been 
been awarded a patent. Former inventions 
covering heating coils having permanent 
form and intended for continuous use were 
held by the Board of Appeals to contain 
no suggestion of the apparatus revealed in 
the petitioner’s application. 

The patent was allowed after two of the 
claims had been amended; several claims 
were dismissed from the appeal, and the 
action of the examiner in rejecting five 
other claims was upheld 

The new apparatus consists of a flexible 
envelope to enclose the prepared strand of 
hair, a pad for holding moisture to be va- 
porized in the envelope, and an electrical 
heating coil; the three parts are formed into 
a collapsible tube. The ends of the coil are 
adapted for detachable connection with a 
wire leading from a source of current. After 
being used once, the apparatus is discarded. 


Patentability of Combination of 
Prior Practices Upheld in 
Infringement Suit 

pATENTS covering a process for apply- 
^ ing plaster to concrete and masonry 
walls and ceilings were held valid and in- 
fringed in a recent decision of the District 
Court for the District of Maryland in favor 
of the Vortex Manufacturing Company, 
et al 

The novelty of the infringed patent 
(Parkin Number 1282460), according to the 
court, resided in the application to walls and 
ceilings of a moisture-impervious fluid bond 
material at normal temperature, together 
with the application of an inert material, 
and the plaster. While the prior art dis- 


closed the various features of the invention, 
none of the earlier inventions suggested the 
co-operation of elements upon the principle 
adopted by the patent in suit, since none of 
the prior patents called for the application 
of asphalt to walls at normal temperature, 
in conjunction with the application of gravel 
and then plaster. 

Because of the commercial success of the 
process, which is indicative of its utility, the 
court held that doubt as to patentability 
should be resolved in favor of the patent. 
The burden of proof as to infringement 
rests with the plaintiff, while the burden as 
to invalidity and anticipation rests upon 
the defendants. 

The true test of the patentability of a 
combination of prior proeessess, the court 
stated, is whether there has been brought 
together for the first time their different 
elements into a unitary whole forming a 
process that is both new and useful. The 
Parkin patent was found to meet this test. 

Mark Refused Registration — Held 
Omamentative Only 

W HETHER a mark functions as a 
trademark depends upon the im- 
pression it produces upon the mind of the 
public, according to a statement made by 
Assistant Commissioner in ruling that the 
McDougall Company, of Frankfort, Indiana, 
is not entitled to register a pictorial repre- 
sentation of a teapot with steam issuing 
from the spout, as a trademark for kitchen 
tables and cabinets. Registration was re- 
fused on the ground that the symbol is 
merely ornamental, and was not used as a 
trademark. 

Although it could not be said that a 
representation of a teapot is descriptive of 
kitchen cabinets and tables, when the teapot 
is shown by itself, when applied to other 
articles it indicates that the table or cabinet 
is to be used in the kitchen, according to 
the ruling. Moreover, the mark renders the 
table more ornamental. The specimens 
filed show a table having a figure of a teapot 
at the four corners of the central panel and 
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centrally on each of the drop leaves, just 
above the lower edge. The Assistant Com- 
missioner ruled that the mark directs the 
mind to the table and the proposed use of 
the table, and does not serve to indicate or 
suggest ownership or origin. 


Thomas E. Murray, Noted 
Inventor, Dies 

P JW American inventors have attained 
success as noteworthy as that which 
marked the rise of Thomas E. Murray from 
obscurity as a machinist to wealth and 
prominence as an inventive and executive 
genius. At the time of his death, which 
occurred on July 21st at his Long Island 
summer home, the 69-year-old inventor had 
been granted more than 1100 patents; most 
of them were confined to the development of 
electrical and gas appliances, but almost 
every phase of modem industry has been 
influenced by his work. 

During the World War, Mr. Murray 
perfected a method of welding shells, and 
invented a process which resulted in the 
manufacture of 240-millimeter mortar shells. 
For these contributions he received high 
commendation from the War Department. 
For his numerous inventions of safety ap- 
pliances, the Franklin Institute awarded 
him the Longstreth Medal of Merit. Mr. 
Murray’s ability as an executive over- 
shadowed his inventive genius, and at the 
time of his death he was known chiefly as 
the organizer and former executive head of 
the allied Edison companies, which supply 
electric light and power for the New York 
metropolitan area. 


New Process Patented for 
Mining Sulfur 

A PROCESS for mining sulfur by under- 
ground fusion with hot water has been 
patented by Wilbur Judson, as an improve- 
ment on the Frasch proc^ess by which aban- 
doned mines may be operated. Several 
claims in the Judson application were held 
unpatentable, including one directed broad- 
ly to “the conservation of hot water by 
balancing underground pressure,” which 
was held to be for a result without including 
the means to accomplish it. Other claims 
covering a process for mining sulfur, simply 
stating that the desired underground pres- 
sure may be obtained by introduction and 
withdrawal of water, were held unpatentable 
also. 

The claims allowed are directed to a proc- 
ess for mining, sulfur, setting forth the 
feature of maintaining a predetermined or 
balanced pressure in the underground sul- 
fur deposit, by withdrawing cold water 
from the lower portion of the deposit and 
hot water from the upper portion of the de- 
posit, and the re-introduction of the with- 
drawn hot water, with or without purifica- 
tion. 


Joint Use of Trademark Upheld; Oral 
Assignment Invalid 
TN a suit for infringement of a registered 
trademark, in which the appellee had 
entered a counter-claim for affirmative re- 
lief based on its ownership of the same 
trademark, both bills were dismissed by the 
Circuit Court of Appeals for the Second 
District. It was found that the appellant 
had at least impliedly consented to the use 
by the appellee of the trademark in question, 
and that the appellee’s registration of the 
mark at a later date was ineffective. The 
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suit was brought by Alfred G. Belden 
against Sophar Mills, Incorporated. 

It was decided that since the appellant 
took the appellee into the business of A. G. 
Beldon and Company, in which the trade- 
mark “Pycnoleum” was used on lubricating 
compounds, belt cleaners, et cetera, the 
appellee was entitled to continue use of 
the mark after appellant severed business 
connections and established his own busi- 
ness. On the other hand, the court ruled 
that a registration of the mark obtained by 
the appellee in its own name immediately 
after appellant severed business relations 
was ineffective because the mark was a 
symbol of the Belden company’s trade 

The opinion also holds that an oral as- 
signment of a trademark right is ineffec- 
tive to transfer title, it being stated that 
such an assignment must be in writing, and 
is void unless recorded in the Patent Office 
within three months from its date. The 
appellee was not held liable for infringe- 
ment for continuing the use of the trade- 
mark. 


Federal Trade Commission Backs 
Cut-Rate Druggists 
TF your druggist sella Hooligan’s Tlalf- 
* Dollar Hose Supporters, and decides to 
mark them down to 19 cents, that is his 
privilege. And if the House of Hooligan, 
or anyone else, should seek to persuade 
him to desist from the practice, he may 
simply say, “Will you please go to the 
Federal Trade Commission?” The illus- 
tration is rather fanciful, but it is one way 
of saying that the Federal Trade Com- 
mission stands back of the brand of com- 
petition practiced by the cut-rate drug- 
gists, et al. 

In a recent ruling, the Commission or- 
dered Johnson and Johnson, manufacturers 
of medical and surgical supplies, to desist 
from their established practice of seeking 
to control the retail selling price of “John- 
son’s Toilet and Baby Powder ” One 
phase of the company’s efforts to maintain 
a fixed uniform selling price for its products 
was to send a printed communication en- 
titled, “Notes Concerning Resale Prices,” 
to the ffO.OOO retail stores with whom it 
deals directly. The notice specified a 
minimum resale price, an amount designed 
to give the merchant a “reasonable” profit 
under ordinary circumstances 


But such practices and “agreements” 
prevented retail merchants from selling 
the goods at lower prices, according to the 
Commission, and such reductions might 
be warranted by trade conditions generally. 
Competition must be allowed to thrive, 
everyone will agree. It is evident that 
modern business, exemplified by the 
amazingly successful chain stores, has little 
regard for the quaint, old-fashioned policy, 
“Live and let live.” 

Manufacturers interested in the welfare 
of independent dealers have tried to protect 
the “little fellows” from the cut-throat 
competition of the chain organizations, 
with very little success. In the Colgate 
case, the Supreme Court of the United 
States made a sweeping decision to the 
effect that a manufacturer can refuse to 
sell his goods to any dealer, just as a dealer 
has the right to buy from whom he may 
choose This was modified, in effect, by 
the Beech Nut Packing Company case, 
and others. However, as long as a manu- 
facturer refrains from making “agreements” 
in restraint of trade, by using printed lists 
of resale prices or any other means frowned 
upon by the P’edcral Trade Commission, 
he can refuse to sell to any store or chain 
of stores whose methods he may dislike. 
As modern business is constituted, such a 
practice is bound to have little effect. 


Registration Denied Because Applicant 
Had Not Shown Trademark Use 

T> TILING that the applicant had not 
shown trademark use of a mark for 
w’hich it sought registration, the First 
Assistant Commissioner of Patents re- 
cently upheld the decision of the examiner 
against the petition of the Toledo Scale 
Company The mark in question included 
an outline of an elongated label bearing the 
words, “Toledo Scale Company,” and 
beneath them the notation, “Silvite,” under 
which were placed the words, “Rust Re- 
sistent Finish,” and under that, “Toledo, 
Ohio, U.S A ” The application was for a 
trademark to be used on electroplated me- 
tallic finishes 

In denying registration for the mark, it 
was pointed out that the applicant sells no 
separate goods adapted to be used as a 
finish upon either articles, but merely sells 
the scales and the scale parts with the finish 


Patents Recently Issued 

Classified Advertising 

Advertisements in thi^ section listed under proper claKdfication^, late 25c per word each 
insertion: minimum number of woids per insertion 21, muximum bO. Pavnienis must 
accompany each insertion. 

Anyone desiring the address of a patentee listed u this section ma\ obtain it b\ 
addressing Mimn & Co.; those desirinq official copies rf , ttents herein hasted, may secure 
them by remitting 15 cents for each one (state patent £trii Vr to insure leccipt of desired 
copy) to Mttnn & Co,, 24 IVcst 40th Street, New Vo A: ' y. 


Chemical Processes 


Process op Producing Caixium Carbide 
AND PlO Iron — Combining the two processes 
into one operation, allowing the iron oxide to 
be reduced in the manufacture of calcium car- 
bide without increasing the coat so that the 
reduction of the iron is accomplished without 
expense. Patent 1719970. Ililhary Eldridge. 


Desiilns 

Dbston for a Decorative Mouldino— 
Patent 78884, De Escott Green. 


Design iou a Lipstick Holder — Patent 
78880 Harry fi. Grubb. 

Design for a Cigar Lighter — P atent 
78877. Richard A. Cromwell. 

Design for a Turban —Patent 78890- 
Dorothy Long. 

Design for a Candlestick — Patent 78984, 
Mac W. Reh. 

Design for a Shoe Heel— Patent 79073. Sol 
Greenwald. 

Db»!GN for a Combination Fountain 
Pen and Pencil— P atent 78794. Craig R. 
Sheaffer. 
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Electrical Devices 


Electuic Heatbh —Adapted to be embodied 
in the form of a hot water baR, the electric ele- 
ments being asaooiated with heat absorbing and 
radiating elements, resulting in a quick heating 
and a comparatively slow radiation. Patent 
1719722. Charles F. Peterson. 

MoTOit -Of the solenoid type, in which rela- 
tively high rotational speed may be obtained by 
either alternating or direct current, and in which 
the rotatable element will serve to cool the motor, 
I'atent 1719761. Alexandre F. Godefroy. 

Cord Holder — An attachment for electric 
flatirons, an element having a laterally deflected 
lower end with screw hole to receive one of the 
handle fastening screws, the upper end being 
bent to constitute a cord clamping member. 
Patent 1719766. Alfred Hopkins. 

Terminal Protector Hood Which is 
particularly applicable to the positive terminal 
of a storage battery for the purpose of preventing 
the corrosion which usually accumulates there 
from spreading to other parts of the battery. 
Patent 1722203. William B. Day. 

Slow-Acting CtucuiT Controller — Capa- 
able of many uses such as delaying the ex- 
tinguishing of a cellar lamp until one has 
ascended the stairway, or allowing one to re- 
tire to bed before the lamp illumination is ex- 
tinguished. I’atent 1720896. Frank W. Hader- 
man. 


Of Interest to Farmers 


Power-Driven Corn-Cuttincj Attach- 
ment for Binders — Which may be quickly and 
easily attached to and detached from the tractor 
by which it is driven, the connection being 
flexible eliminating undue strain upon the parts 
as it passes over the field. Patent 1719033. 
Lars G. Viking. 

Traction Plow — Whereby adjustment may 
be made for obtaining desired depth of furrows, 
compensating for irregularities of surface, for 
moving the plow.s into and out of contact with 
the soil, and for entirely releasing the implement 
when encountering obstructions. Patent 
1720608. Fred W. Beimold. 

Reversible Plow — Which is adapted to be 
secured to the draw-bar of a tractor, will make a 
relatively wide cut, and is constructed with 
means for regulating the angle of inclination 
and controlling the depth of cut. Patent 
1721466. Garnett O. Lee. 

Container — Adapted for shipping apples, 
fruit or vegetables, including a pair of tub- 
shaped sections, equivalent to baskets, which 
may be easily filled, secured together, end to 
end, and shipped as a barrel, and returned as 
nested baskets when empty. Patent 1721448. 
Foster J. Heacock. 


Of General Interest 


Egg Beater — Which is portable, and may be 
held in one hand while being operated by the 
other, and in which the c^gg is entirely enclosed 
during the beating operation, in a spherical 
container. Patent 1719973. Thomas L. 
Frates. 

Napkin Dispenser— A metal casing wherein 
folded paper napkins are properly held in posi- 
tion so that when a napkin is removed by grasp- 
ing one of the edges and then pulling, the next 
napkin will automatically take its place. 
Patent 1719690. Charles H. Coons. 

Cocktail-Shaker Top— A cap which will 
function as a stopper for beverage shakers, 
wherein oppositely extending spouts are pro- 
vided with a strainer connected therewith to pre- 
vent ice and other material from moving out 
with the Uqidd. Patent 1719686. William F. 
Brunini;. 
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applied to them. It wa« suggested by the 
Commissioner thgt registration would not 
be denied if the applicant sold the material 
to be afterward applied to the scale and 
scale parte. 

It is specified in the trademark statute, 
Section 1 of the Act of February 20, 1905, 
that the owner of a trademark may obtain 
registration by complying with certain re- 
quirements, among which are the following: 
‘The class of merchandise and the partic- 
ular description of goods comprised in such 
class to which the trademark is appropri- 
ated.** The decision held that the appli- 
cant had not complied with this specifica- 
tion of the statute, and therefore had not 
shown trademark use. 


Photoelectric Comparator 

A LTHOUGH the claim was rejected for 
a method of measuring the speed of a 
rotating body, patent was allowed on an- 
other claim covering a method of compar- 
ing the speed of one rotating body with that 
of another, in a recent decision of the Board 
of Appeals. The decision was made in 
recognition of the advantages in conven- 
ience and the saving of time with such an 
arrangement, particularly in its applica- 
tion in an electric system for simultane- 
ously comparing a watt-hour meter with a 
standard meter. 

Speeds of movement of two rotating de- 
vices are compared by “photoelectrically 
generating current impulses having frequen- 
cies proportional to the respective rates of 
movements of said devices, converting said 
impulses into alternating currents and com- 
paring the frequencies of said alternating 
currents by measurement on a common 
scale.** 


War Claims Arbiter Announces 
Liberal Policy 

COMPENSATION for alien patents ap- 
^ propriated or licensed by the United 
States government during the World War 
will be allowed in the approximate amount 
that probably would have been agreed upon 
in fair negotiation between an American 
citizen and his government. In announcing 
this policy, the War Claims Arbiter, Judge 
Edwin B. Parker, has reserved the right to 
determine the weight of evidence in aU 
cases coming under his jurisdiction. 

While both the value to the owner and to 
the government will be considered in each 
case, neither value will decide the fixing of 
compensation to be awarded, according to 
the Arbiter. Approximately 70 cases in- 
volving alien clahns to patents were dis- 
posed of in an order made public July 18, 
dismissing or otherwise acting on motions, 
cases, and stipulations of counsel growing 
out of seizures and alleged seizures by the 
Federal government, or other activities on 
which daims were based. 

Under the Settlement of War Claims Act 
of 1928, a claimant is entitled to some 
compensation for the license which the 
government took and held. Compensation 
implies that the lioense has some value, and 
the fact that the government as a willing 
buyer wanted the license, took it and held it, 
implies that it has some value, however 
small. Under the Act of 1928, the Cnsto-' 
dian has returned claimant’s patents to 
them, subject to the government’s license, 
thus in effect reasserting the government’s 
rights under the license. 


SAraTT Raior— EspedsU^ dsd^sd foruse in 
connection with blades of the double-edge flexi- 
ble type, lor preventing angular displacement of 
the blade, and for insuring the proper registra- 
tion of the edges with the teeth of the guard. 
Patent 1719670. John F. O’Malley. 

Laup-Shade-Framb Center Element— 
Which may be spun or stamped from sheet ma- 
terial to provide a hub and outwardly projecting 
sections, and to become substantially an integral 
part of a lamp shade frame without resorting to 
welding or soldering. Patent 17845 (R^ue). 
Kornel C. Berger. 

Pencil Sharpbneir — Comprising a block of 
rectangular form capable of utilizing safety 
razor blades for sharpening pencils by a trim- 
ming of the wood in such manner as to reduce to 
a minimum the danger of breaking the lead. 
Patent 1719714. Jerome J. Miller. 

Furniture Construction — In which red 
cedar may be used as a core for veneered furni- 
ture, such as clothes chests or the like, the forma- 
tion of the ccKlar being such that the greatest 
amount of oil fumes will pass therefrom. Patent 
1718585. Edward Roos. 

Educational Astronomical Dbviob — In- 
cluding physical embodiments of the sun and 
earth arranged in such manner as to demonstrate 
visually, the inter-relation of the sun and earth, 
particularly with respect to the seasons of the 
year. Patent 1719723. David Phillips. 

Insert fob Castinqs— By which two mem- 
bers may be joined without drilling into or 
through either for the reception of a bolt, the 
bolt being mounted inside, and not visible from 
the outside, or marring the outer appearance. 
Patent 1719789. Lafayette H. Caldwell. 

Safety Razor— The handle of which has a 
flexible section produced by a coil spring, the 
blade holder being so constructed as to permit of 
the ready insertion and removal of blades. 
Patent 1719675. Charles T. Sirch. 

Equalizing Device for Extbnfion Tablpji 
— The racks being so arranged as to preclude all 
possibilities of disengagement of the pinions, thus 
maintaining the extended portions at equal dis- 
tance from the central support, thereby properly 
distributing the weight. Patent 17186^6. Earl 
H. Cook. 

Fountain Pen— Having a clip attached to 
the cap for engagement with a garment pocket, 
and for holding the cap in a vertical position 
with the open end upward for ready reception or 
removal of the nib end of the pen. Patent 
1720669. William 1. Light. 

Match and Cigarette Holder— By means 
of which a package of cigarettes will be securely 
held in connection with an ordinary match book, 
so that the two may be at all times conveniently 
available. Patent 1720689. Solomon Danab. 

Squeegee — Or scraper, having a body and 
handle receiving socket, wherein either metal or 
rubber blades may be used, and may be readily 
applied or removed at any time. Patent 1720680. 
Wnilam Eiermann. 

Sand-Blast Carving and Method of 
Making the Same— For forming relief carvings 
of leaves, stems and berries, in which the leaf 
is concaved in surface contour and has sharp 
edges, while the stem and berry are convexed 
in surface contour and have smooth edges, by 
the use of a ^coating** which resists the bW of 
abrasive material. The inventor hss been 
granted three patents, 1720667, 1720568 and 
1720569. Geotira R« Philip. 

Loop Conttruchon— Formed from a tingle 
strip of metal to provide integral means for 
attaching the same to the handle section of 
women*s pocket-books or hand bags, to produce 
a slidably adjustable and ornamental handle. 
Patent 1720617. Charles Wolf. 

Bottle CARRiER^Induding a hand grip and 
a pair of pivotally mounted spring pressed 
members to be forced over the top of the bottle 
and automatically grip the same, partiodi^ 
adaptsd lor conveying milk bottles. Patent 
1720500. Harold R Watrous. 



Thbbmostatic Aib Control — Adapted to be 
disposed at any point in a room for auto- 
matically controlling the flow of air or other 
fluid to regulate the opening and closing of 
radiator valves, thus regulating the temperature 
of the room. Patent 1720572. Alexander A. 
Riccio, 

Fruit Masher and STRAINBR—Comprising a 
container having a closure at the top, and a 
Bti^ner intermediate its ends, a beater rotatably 
mounted for crushing the fruit and impressing 
the juice, and moans for discarding the skins and 
s^s. Patent 1721840. Fannie Giboney. 

Store System — Wherein a portable receptacle 
is successively moved to a plurality of atten- 
dants, who place the ordered merchandise into 
the receptacle from bins or shelves arranged 
along the path of the receptacle. Patent 
1720917. Melville M. Moore. 

Stretcher — An adjustable rectangular frame 
and a pair of rollers on which lace or heavy 
curtains, or articles such as blankets, may be 
stretched for drying after washing, the device 
is particularly adapted for blankets. Patent 
1722217. Alfred Hopkins. 

Cup Vase and Spray Holder — A simple con- 
struction formed by the association of a water 
receiving element, and wirt's, for holding flowers 
in summer or a spray of holly in winter on a 
grave, adapted to be driven into the ground. 
Patent 1722197. William H. Carnoe. 

Carpet Beater — Constructed of several 
lengths of wire which are interengaged and 
twisted to provide a blade, the free ends being 
interlocked to afford a shank for the reception of 
the handle. Patent 1722162. Harold F. 
Teotsell. 

Gas-Meter Fitting — Designed to prevent 
leakage at the meter, due to the loosening up of 
joints and connections due to vibrations either 
within the house, or caused by the passing of 
heavy traffic*. Patent 172223G. Adolph Scone- 
berger. 

Display Device — Affording means for dis- 
playing various artic'les, such as postage stamps, 
butterflies, and other articles, at the same time 
affording the maximum visibility and protection 
against contact with other objects. Patent 
1722223. Ernest V. Puklloc. 

Sion — Having removable sign characters, and 
holders for suspending the characters, and a sup- 
port for removable backing strips of fabric or 
any other flexible material to harmonize with 
the colors of the sign characters. Patent 
1719267. Albert Holder. 

Joint Cover for Pews — A metal cover strip 
for blind division connections so constructed that 
it may be assembled and held securely in place 
to form a blind division without the use of nails 
or screws on the face. Patent 1722226. John L. 
Kessler. 

Coffee Pot —Having heat trahsmitting tubes 
80 arranged as to conduct heat to the major 
portion of the water within the receptacle, and 
to prevent extinguishing a flame, in the event of 
the liquid boiling over. Patent 1722986. John 
A, Myers. 


Hardware and Tools 


Ophthalmic-Lknk-Thtckne8s Caliper — A 
gage for measuring the thickness of the center of 
a lens, the thickness at a radius of twenty 
millimeters from tlie center, and for determining 
diopters and fractions of diopters, either plus or 
minus. Patent 1719652. John T. Collins. 

Combined Spade and Planter — A portable 
hand-operated tool which will easily make a 
hole of required depth in prepared soil, and will 
drop into the hole the desired number of seeds 
from a hopper. Patent 1720601, Oodell 
Kalepoff. 

liOOK — Having a relatively massive bolt, 
which is substantially proof against jimmying, 
yet may be thrown with little manual effort by a 
relativdy light and simple key, particularly 
adapted for garage door locks. Patent 1720590. 
Harry W. Evans. 
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Latch Attachment — Designed for embodi- 
ment in a latch for dumbwaiter doors, function- 
ing in such a manner that it cannot be manipu- 
lated from within the elevator shaft, thereby 
becoming a burglar-proof latch and avoiding 
the necessity of a separate bolt. Patent 1721345. 
Joseph H. Levinson. 

Locking Device — For locking nuts against 
“backing off" through vibration, but so or- 
ganized as to permit release of the locking 
means and removal of the nut without injury 
to the nut or bolt. Patent 1722231. Early R. 
Penny and James W. Farrior. 

Portable Power-Operating Hammer — 
Which is capable of being manually moved over 
sheet metal work, such as motor vehicle bodies 
and fenders, to remove from the metal undula- 
tions of any configuration to restore the metal 
to its original form. Patent 1718125. John U. 
Hilstad. 

Hinge — Including a pair of plates adapted to 
be set into a closure and closure frame, and 
vested cup-shaped bearings integral with the 
plates defining relatively large, approximately 
Hemi-sphericid bearing surfaces. Patent 1722204. 
Ernest Flagg. 


Heatini^ and Lij^hting 


Heating and Ventilating Apparatus — 
Adapted to create a current of heated air, com- 
paratively cool air and for controlling the flow, 
for use for dry rooms, offices and dwdlings where 
different temperatures are required, for regulat - 
ing fresh air and ventilating. Patent 1719669. 
Alfred Hopkins. 

Lamp — A construction applicable to stan- 
dard portable carbide lamps, as used in mines, 
whereby the user of the lamp may. as frequently 
as desired, force carbon deposit from the burner 
nozzle. Patent 1721422. Albert J. Utz. 

Heat Control for Gas Cookstoves— For 
modifying the effective cooking temperature 
after the material being cooked has been 
thermostatically acted upon for a selected jire- 
determinod period of time. Patent 1719991. 
John F. Newsom. 


Machines and Mechanical Devices 


Grinding Machine — The grinding plates of 
w'hich are scored, furrowe<i or serrated, thereby 
setting up an epicycloidal grinding action which 
imparts a peculiar mulling or rubbing and 
thoroughly reduces the material fed between 
the jilates. Patent 1719781. Mortimer G. 
Ross. 

Liquid-Measuring-Dispensing Tank — Em- 
bodying a plurality of compartments gradu- 
ated in size and of varying capacity and arranged 
to dispense the contents of any one or more of 
the compartments at the will of the operator. 
Patent 1719748. Arthur R. Bateman. 

Coupling Connection for Pump Rods— 
A simple, reliable and quickly adjust alile mi^ans, 
for connecting the upper eml portion of a pump 
rod or sucker so that the rod lengt h can be varied 
releasably to the vertically reciprocating part of 
the pumping jack. Patent 1719664. Arthur 
L. Ligon. 

Dishwashing, Sterilizing, and Drying 
Machine — Comprising dish-holding baskets 
which move along rails in a rectilinear tunnel 
under the succeBsive action of jets of washing 
and rinsing waters, and currents of drying air, 
supplied by centrifugal pumim. Patent 1720622. 
Jules L. Breton. 

Towel Cabinet — mechanism in which a 
continuous strip of towel is fed and at each 
m ovement different advertising matter dis- 
played, the dirty towel being returned to the 
cabinet for convenient removal when strip is 
exhausted. Patent 1720218. Albert L. Jones 
and Henry C. Rusohmeyer. 

Mold for Casting Stereotype Plates — 
Having an insulaldng layer of par>er, or the 
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like, on the core, one end of the insulating sheet 
being clasped by a spring, the other wound 
around a spindle, that it may be stretched 
smooth by a hand-wheel. Patent 1720685, 
Carl Winkler. 

Packing — In which the necessity of con- 
stantly adjusting the packing nuts and glands is 
obviated and yet a proper effective and uni- 
form packing is maintained, particularly de- 
signed for use in connection with engine 
pumps and compressors. Patent 172066*3. 
Clarence A. Neal. 

Gearing for Revolving Spindles— The 
teeth of the worm wheel being broad so that 
when worn it may be moved on the shaft, and 
fixed in a new position for driving the spindle, 
thus increasing the life of the gearing. Patent 
1721433. John Degorth 

Process for Felting Woolen and Like 
Textile Fabrics Having Wool Powder 
Incorporated Tuerewitii— By mechanism 
which causes a repeated circulation of the fabric 
through a soap bath, containing wool powder In 
suspension, and incorporating said powder by 
means of pressure. I’atent 1721470. Etienne 
Ricalens. 

Anchoring Device— Comprising the com- 
bination of rigid plates having rows of holes for 
the insertion of staki-s which are driven into 
the ground to form an anchorage for heavy 
horizontal traction in operations performed by 
winches. I’atent 1721436. Jean Dubois and 
Bernard Plant ade. 

Phonograph Arm — So constructed that the 
maximum output of the needle vibrations will be 
transmitted into sound waves and incur mini- 
mum loss by absorption in the mechanical 
parts of the apparatus. J’atent 1721362. 
Robert S. Weir. 

Flush Valve- Which eliminates the use of 
the diaiihragrn, and substitutes a metal wall 
capable of resisting the attacks of foreign matter 
forced against it by water pressure, particularly 
adapted for use in marine work. Patent 1722155. 
Claus D. Myer. 

Method of Removing Sediment from the 
Tanks of Oil-Burning Ships and Tankers — 
Whereby the sediment may be liquefied by the 
use of a solvent and (he addition of hot water 
and steam, then jiumping the liquefied sludge 
exteriorly of the ship. Patent 1722211. Stephen 
Guurdino. 

Flush Tank Having a removable guide so 
formed as to guide the flush valve directly to its 
seat, a stop means preventing unnecessary move- 
ment, and a float valve for preventing overflow. 
Patent 1722200. Thomas H. Chadwick. 

Pulp Screen — For handling a wide variety of 
pul[), such as ground wood pulp, sulphide pulp, 
soda pulp, sulphate pulp, defibered waste paper, 
subjecting the stock to a thorough washing, and 
ndaining only the best quality of paper-making 
fibre. Patent 1722874. Harold D. Wells. 

Liquid Dispenser — Particularly adapted for 
use in connei tion with road machines, such as 
rollers, in which it is desired to apply to the sur- 
face of the /oiler a liquid which will prevent 
sticking of tl * roller to road surfaces. Patent 
1722907. Jell es Liddle. 
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Medic a\ and Surgical Devices 


Bed — Which is convertible, having sub- 
stantially the appearance of an ordinary sleeping 
bed, but having removable parts with sub- 
stitutions therefor, readily adapted for use a-i 
an obstetrical delivery bed, with means for 
greatly assisting nature, and the attendant. 
Patent 1719677. Robert C. Sutton. 

Denture-Attaching Device— Wherein re- 
movable spring means are presented engaging 
oppositely facing side walls, for resiliently yet 
firmly clamping interlocking parts to resist 
accidental removal, yet permit of easy removal 
when desired. Patent 1720687. Jacob and 
Simon Arkus. 
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Mechanical 

Engineering 

Leant at Home 


Mecmanical Engineering embraces the de- 
sign, construction and operation of machines 
and machine tools. It is a profession which 
offers almost unlimited opportunities to men 
who combine natural mechanical ability 
with technical training. 

For this is The Age of Machinery. Al- 
most every convenience, luxury or necessity 
which we enjoy depends on machinery for 
its production or adaptability to our needs. 
Every new invention multiplies the oppor- 
tunities for competent designers, builders, 
erecting engineers, etc. 

One of the best ways to train yourself to 
secure a position as a Mechanical Engineer 
is through the home-study courses of the 
International Correspondence Schools. 

These courses arc complete and up-to- 
date, and they are especially arranged to 
meet the needs of the student who studies 
at home. 

They arc particularly helpful because they 
rc written by well-known mechanical engi- 
eers who have had years of practical cx- 
|>aritnce in this field and who know the 
quickest, best way to solve every problem. 

Just mafk and mail the coupon and we’ll 
gladly send >ou Free Booklets describing 
the 1. C« S. courses in Mechanical Engineer- 
ing or any other course in which you arc 
interested. 

Mail thm Coupon for Proa Boofdmt 
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Power From the Earth 






♦ ♦ ♦ Motor*^in%s 

. , , away with the wind . . . distance blurring 
into background . • . miles flying past . . • 

But cars '^^Timken Bearing Equipped'^ scarcely mark 
the miles passed . • * there is before them a future 
filled with youth and use. 

Those speed demons — shock, thrust and torque — 
meet their match and master in Timken tapered 
construction, Timken POSITIVELY ALIGNED ROLLS 
and Timken-made steel — exclusive guardians of 
car youth. 

Motorists who want pedigreed performance consult 
the list of cars '"'Timken Bearing Equipped" and 
use it as their guide to Cars That Stay Young. 

THE TIMKEN ROLLER BEARING CO.. CANTON. OHIO 

A araXLlSrJm RoHer 

BEARINGS 



A CLOSED CYLINDER 
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T he famous Midgley Indicatorwasdevised toenable 
the scientists in General Motors Research Lab- 
oratories to look inside the closed cylinder of a gasoline 
engine. It tells exactly what happens in that tiny frac- 
tion of a second when gasoline explodes. 

The Midgley Indicator is an ingenious and sensitive 
mechanism which records the pressure inside the cylin- 
der while the engine is running. By studying these prcs;- 
sures the scientists found out exactly what caused an 
engine to "knock.” In fact, they found it was not the 
engine at all, but the fuel which "knocks.” 

Gasoline — even the best, they found — explodes too fast 
when compressed beyond certain limits. So they de- 
veloped Ethyl fluid, whosef active ingredient is tetra- 
ethyl lead, which controls t|ke combustion rate of gaso- 
line under increased presstircs. 

Ethyl Gasoline— good gasoline to which Ethyl fluid 
has been added — has created a new standard of 
motoring efficiency and comfort. It has made possible the 
new so-called” high compression” cars, and it improves 
the performance of older cars. 

Try Ethyl in ydur car. You’ll see the difference. 

Ethyl Gasoline Cwporation, 25 Broadway, I;Iew York 
Qty; 56 Church Street^ Toronto, Can.; 36 Queen Anne’s 
Gate, London, England. 


370 


SCIENTIFIC AMERICAN 


thv€mher \ 



What Electric Power is doing 

for you 


T^O you ever wonder what these multitudes 
of whirring motors are doing for you — 
your job, your home, your children? 

The answer is clear. They are weaving the 
fabric of a richer civilization. They are making 
new wealth, new comfort, new leisure, in 
which everybody shares. 

For example, since 1914, the cost of raw 
materials used by the General Electric Company 
has inaeased nearly 40 per cent. But the intelli- 
gent use of 145 per cent more electric current 
has so helped to increase the pro- 
duction per worker that it has been 
possible to mote than double the 
average wages. At the same time, the 
average price of the finished ptoduas, 
excepting lamps has been increased 
by less than 20 per cent. Prices for the 



greatly improved Mazda lamps are 48 per cent 
less than in 1914. 

Scores of other industries can Show equally 
amazing gains — ^human gains, of health, wealth, 
and happiness — as a residt of their increased use 
of elearic power. 

Because electricity is used in the making of 
General Electric products and appliances, the 
workman who makes them is better paid, 
and the products themselves are better, more 
dependable, more economical in use. On 
thousands of these products, fipm the 
little motor that runs your electric 
refrigerator to the big one that 
powers your commuting ttain^ the 
General Electric monogram represents 
the highest standard of electrical 
correctness and dependability. 


JOIK us IN THE OENERAL ELECTRIC HOUR, BROADCAST EVERT SATURDAY AT 9 P.M., E.8.T. ON A NATION-WIDE N.B.C. NETWORK 

GENERAL ELECTRIC 
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i (X>VER 

I 

In Italy, steam vhat spurts from the 
earth at high pressure has been har- 
nessed to pro vide power for industries. 
The exhaust steam, after being used 
in the engines, is treated for the re- 
covery of many valuable by-products. 
California also has several steam-wells. 
The colorful cover this month, by our 
artist Howard V. Brown, gives a strik- 
ing view of the steam-well country 
with several Jets of steam being ex- 
hausted into the air. See the article 
startmg on page 422. 
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iUe Marvelous GrotriU 


Southern California Edison 
Company serves an area of 
55,000 square miles . • . a 
population of approximately 
3,000,000 people. 

With the completion of this 
year*s development program, 
costing $29,000,000. this 
company will have a total 
investment of more than 
$320,000,000 in its generat- 
ing and distributing system. 

Immediate hook-up is avails 
able to industries 
locating anywhere 
within the area served 
by this company. 



of INDUSTRY,,. 

Los Angeles County 

AGGRESSIVE MANUFACTURERS have their eyes on Los Angeles 
jL^County* 100 new manufacturing plants have been established here 
in past twelve months. Southern California Edison Company alone has 
sold to industrial consumers 5064^0>576 horsepower hours of electric 
energy in the first six months of 1929, (more than in the entire year of 1925)* 

The reasons are obvious: Population growth unparalleled in history; 
temperate climate the year Vound; contented efikient labor; unexcelled 
transportation; abundant power and water at low cost; quick access, at 
favorable rates to all Pacific Coast markets, and to the stupendous 
awakening markets of the Orient. 

If you would like to know the actual opportunity here for any specific industry, 
write to the Industrial Department, Los Angeles Chamber of Commerce. 
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Looking Ahead 
With the Editor 

When Reindeer Roamed the Pyrenees 

T housands of years ago when glacial ice retreated 
northward from the Pyrenees, the mammoth, the 
cave bear, and the giant deer vanished and the rein- 
deer followed the retreating ice. Today only the 
chamois and the ptarmigan remain in the eternal winter 
of the mountain tops. A delightfully human and illu- 
minating picture of life during ages when reindeer roamed 
the tundras of France is coming in an article soon. 

Turning Warships Into Plowshares 

E xperts said the sunken German fleet at Scapu 
Flow couldn’t be raised but E. H. Cox, an English 
dealer in metals with no salvage experience, said he 
could and would. His assertion seemed like the optimism 
of ignorance but — he said he would and he did; he 
raised the entire fleet. A man who knows the salvage 
business has written for us a story telling how Cox 
tackled this immense job and describing the unique 
methods he employed to overcome his many problems. 

Primitive Man's Progress 

A lthough dating back 600,000 years, artifacts 
L found in England indicate a remarkable degree of 
intelligence in their makers. The author of an article 
ready for release accordingly believes that it is ‘‘not 
possible to believe such implements were made by some 
semi-human, ape-like creature.” If his theory is cor- 
rect, Pliocene man had progressed far more than was 
hitherto considered possible for that remote epoch. 

Peppermint 

Y OU like peppermint? If you don’t, you’re in the 
small minority for it is America’s most popular 
flavor. There’s no accounting for it but it is, neverthe- 
less, a fact. From childhood days when we crunch 
'’barber pole” sticks, to old age, we demand it in one 
form or another. 'The story of peppermint and the 
tremendous industry that has grown up around it makes 
very interesting reading. It is soon to be published. 

Giants of the Air 

” ARE we entering an era of giant airplanes? Will 
lx. air transport be conducted in craft of wing 
spread, pay load, and horsepower far in excess of those 
now associated with passenger planes of the United 
States?” So asks the author of a coming article who 
discusses the subject and then answers these questions 
himself by saying, '"There seems sufficient basis at the 
present for an affirmative answer to both questions.” 

Mvery Issue Fully Illustrated 

|n| The whole family will be interested in science if it 
^ is presented to them in the Scientific Ameri- 
can manner. Keep them up^oniate in the affaire of 
the world by a yearly snbeeription. Only four dollars. 


Among Our 

Contributors 


Oscar Parkes 



D r. parkes quali- 
fied as a doctor of 
medicine in 1914 and 
served in the British 
Navy as a surgeon. 
Transferred to the In- 
telligence Division of the 
Admiralty, he later be- 
came official artist to 
the Medical Section of 
the Imperial War Museum. He has been a 
contributor to the American and British 
press on naval subjects for 25 years, editor 
of "Fighting Ships” naval annual since 
1918, and is the author of several books. 

T. A. Jaggar 

L etters from Dr. Jaggar and quota- 
.j tions from his writings constitute most 
of the article on page 411. With geology 
as his field, Dr. Jaggar is a volcanologist of 
note and has headed investigations in most 
of the principal earthquake and volcanic 
regions of the world. His researches are 
illuminating a hitherto little known subject. 

E. W* Brown 

T here are some genuine scientific 
mysteries concerned with the moon, and 
Dr. Brown has devoted most of his career 
toward their solution. The moon does 
not behave exactly as it should, if all our 
pre-conceived ideas are right — which is only 
another way of saying that there is an error 
somewhere. In any of the astronomical 
literature mentioning the moon’s compli- 
cated motions, you will be sure to see refer- 
ence to Dr. Brown about once per paragraph. 

Frederick A. Pearson 

A n experienced engineer, Mr. Pearson 
^ took a position as Assistant Instructor 
in Physics at Union College, Schenectady, 
in 1923 to study vacuum tube amplification 
and photo-electric cells Since then he has 
worked independently on the problem of 
adapting these "to<g8” to the art of com- 
mercial measurement i lus the Opacimeter. 

Raymond Francis Yates 

T echnically trained, Mr. Yates has 
been engaged in technical editorial 
work most of his life, having been editor of 
several well-known journals. He has 
studied stock-market operation and manipu- 
lation for many years and recently com- 
pleted a book, "How To Lose Your Money In 
Wall Street.” He has also written 16 others. 
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"‘WHEN THE 
CHIEF’S ALOFT! 


T un broader and more diversified the field, tbe more lofty should 
be the point of supervision! . . . Telephones, stock-tickers, fast 
automobiles and railroads, telautographs, and radios are utilised 
to the utmost to maintain supervision and control. But nothing gtvps 
the high executive $o comprehensive and clean-cut a picture of field 
operations as an airplane. 

The character of a city may be judged accurately from the air by 
a comprehensive view of its industries, its traffic, its communica- 
tions, its buildings and suburbs. Entire railroad systems may be 
inspected in a day from the windows of the conference chamber it- 
self. Extensive dams and other industrial works, taking on pro- 
portions of toys, may be studied as critically as perfect scale 
models. . • • 

That is chiefly why such great industrial organizations as Stand- 
ard Oil of Indiana, Standard Oil of California, Curtis Publishing 
Company, the Texas Company, and Reid Murdoch Company are 
using Ford tri-motored, all-metal planes as flying executive offices. 

Railroad executives, tax assessors, oil men, lumber operators, 
prospectors and surveyors ... all have special use for Ford tri- 
motored, all-metal planes. Durability, speed, safety and spaciouBness 
for desks, instruments and living accommodations make the Ford 
plane an ideal flying headquarters. . • . 

The air-minded American public has already accepted the Ford 
tri-motored, all-metal plane as representing the highest standard of 
commercial air transport. The highly efficient design is the result 
of continuous study and experiment. . . . Ford tri-motored, all-metal 
planes are in regular service all over the United Stales. 

FORD MOTOR COMPANY 



Amrial of Conrr^tm. on Baker 

River, Wathlnglon. ... In a Ford 
tri-motored, all-metal plane, you 
can put a voMt field of varied oper* 
mtionB either into the perspective 
of o tmall relief map or a large 
clo»e-up. The earth may be studied 
leUurmly and §afely from an eleva- 
tion of 15.000 feet, or with ewift 
eomprehmnniveneBt at 150 feet. . . . 


Features of Ford Plane 

All-metal (corrugated aluminum 
alloyH)— for •Irength, uniformity 
of material, durability, croiioiny 
of raainteiianoe, and structural 
safety. 

Trf'motoretl CWrlgbt or Pratt & 
'Whitney alr-roolcd enginex, to- 
taling from OOO to 1275 horse- 
power)— -reserve power for 
safety. 

Speed range ——RS to 135 m* p. b. 
Crutslng radius, 580-650 miles. 

DUponahle load— -3670 to 5600 lbs. 

High wing monoplane (single, 
slroam-lined, cantilever wing)— 
for atrength, speed. Inherent sta- 
hlllty, vlMlhillty. clean dt^lgn. . . • 

17 empoetty (Including pilot^s dual- 
rontrol cabin )— Iluffet, toilet, 
running-water, olectrlo lights, etc. 

DurahUfry— Uniform all-metal «on- 
struetlon Is insuranoe againat 
detarioration. 

Price, 942,000 to 955,000 (stand- 
ard eignippad at Daarbom)— 
Exeeptlonally low baoauaa of 
mnitiplo-aiilt ofidlag pipdactlpa 
aaethoda. 


Interior view of one of our customePe planes ... as clean end stable as a yacht 
• • • twice as fast as an express train # • • and, eohen tri-motored, equally as safom 


George Eastman 


Xll^HEREVER you travel throughout the 
world, whether it be to Paris, Berlin, 
Kamak on the Nile, Tahiti, the jungles, or 
even the forbidden city of Lhasa — wherever 
science, adventure, or romance calls — there 
you will find in use Kodaks from the fac- 
tories of George Eastman. Back in the 
days when photography was a slow process 
and the equipment was ponderous, Mr. 


Eastman began experimenting ih th new 
art In 1880 he began manulacturing 
dry plates in a small way and soc a after- 
wards invented the Kodak He m now 
Chairman of the Board of The Eastman 
Kodak Companies of New York and New 
Jersey At the age of 76, he is a leader 
in business and philanthropic enterprises, 
and is an enthusiastic big game hunter. 



Cu|VrUI l' t I rwwd nnd ludurwuxl 


Sinai, the Sublime Triple-headed Mountain 


T here haa been considerable controversy 
as to whether the “sublime triple-headed 
mountain” which for centuries has borne the 
name of “Sinai,” called in the Bible “Horeb,” 
that 18 , “the desolate,” was the scene of God’s 
proclamation of His Law to the Children of 
Israel. The evidence of geology, history, and 
archeology, seem to favor it, and no other spot 
can advance a claim to compare with this 
wondrous site. The Sinai Peninsula lies between 
the Gulf of Suez and the Gulf of Akabah and 
juts into the Red Sea. It is an extremely diffi- 


cult spot to reach. The triangular-shaped region 
is as large as Sicily and is a rocky country with 
huge ranges of primeval gneiss and granite. The 
tallest of the peaks is 6712 feet high. The Book 
of Exodus gives us a full account of the wander- 
ings of the Children of Israel, their flight from 
Kgypt, the crossing of the Red Sea, the journey 
to Sinai, the appearance of the Lord on Sinai, 
and Moses receiving the tables of the law. The 
native inhabitants are Bedouins and are not as 
blood-thirsty as they look, although our views 
of their peacefulness have recently been shaken. 
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Ford’s Friend Edison 

Mr. Ford Talks of Mr. Edison, of Industry, of Youth, and 
of the Inspiration of Edison^s Achievements Which 
He Is Commemorating at Dearborn 

By F. D. McHUGH 

AMOCjate Editor 


M r. EDISON,” said Mr. 

Ford, as he lounged, rather 
uncomfortably it seemed, 
m d straight-back chair in 
his office at Dearborn, a thoughtful 
smile puckering the corners of his 
steel-gray eyes, “by his invention of the 
incandescent light contributed more to 
the progress of the world and the 
comfort of his fellow beings than any 
other man. By this invention alone, 
he fre^ man from the one thing that 
retarded, perhaps more than any other, 
his rapid industrial development— Mr. 
Edison freed man from darknera, 
lengthened his day so that he could in- 
crease his production and his producing 
efficiency. 

“Mr. Edison gave light to the world 
on October 21, 1879, when he perfected 
an incandescent lamp at his^ Menlo 
Park, New Jersey, laboratories. It 
was more than a mere convenience; it 
was, together with his development of 
the ^namo, the beginning of the 
great industrial activity and the 
hitherto undreamed-of pfosperity of 
today. The perfected Edison dynamo 
liberated Industry from dependence on 
Hm line dudt and leather belt; it made 


the modern factory and our great 
production facilities possible, Mr, 
Edison, as a contributor to human wel- 
fare, is a man whose work and achieve- 
ments should be an inspiration to all 
young men. I do not mean, of 
course, that every growing boy should 
set his mind toward beeoniing a scien- 
tist or an inventor, but that he should 
take example and inspiration from the 
leadership and energy and usefulness 
of Mr. Edison. 

*'TEADERS are needed now more 
JL/ than ever before leadership is 
the only thing in which there is now a 
shortage. Industry has developed 
into a tremendous complex thing and it 
is not as easy as in the old days to find 
enough men with intelligence, am- 
bition, and the capacity for hard work. 
It has been said that this is the day of 
the young man. To some extent that 
is true and I admire those young men 
who have achieved something. As a 
rule, however, they are not successful 
in proportion to the opportunities they 
have and the modem facilities at hand. 

“The youth of today is too super- 
flciaL He should broaden his outlook 


and become interested in a wide range 
of subjects. It IS not enough that he 
specialize, for even specialization re- 
quires a vast general knowledge. No 
knowledge comes amiss. The boy who 
disregards any chance to learn some- 
thing because it ma\ not seem to be in 
his line, is injuring himself. The 
specialist today requires a knowledge 
of things in many fields, some of 
which may appear wholly unrelated to 
the end m view. That is why I ap- 
prove of Mr. Edison’s efforts to select 
young men for training in leadership. 
It is a st^rt n the right direction. Any- 
thing tfat vill impress young men 
with the in portance of knowing the 
Vhy’ and the ‘how’ of things, is 
worth tr>"ing. Whatever the critics 
may say of the questionnaire method, 
it has one undeniable merit —it shows 
how much and what kind of work the 
boy has done. I hope other men will 
follow Mr. Edison’s excellent example 
and take up the task of finding the 
raw material of leadership.” 

Let it be understood that Mr. Ford 
is no orator. His remarks, as quoted 
above, were brought out by a series of 
questions which I had addressed to 
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him with the specific purpose of learn- 
ing as much as possible concerning his 
personal feelings toward his friend 
Thomas A. Edison, apropos the 50th 
anniversary of Edison’s invention of the 
incandescent light, the celebration this 
year of that occasion by '‘Light’s 
Golden Jubilee,” and certain activities 
of Mr. Ford relative to this anniversary , 
which will be discussed later. Mr. 
Ford, however, obviously prefers not 
to touch upon the personal side of his 
friendship for Mr. Edison. Whether 
this be from a sense of delicacy — which 
would seem quite natural under the cir- 
cumstances or for some other rea- 
son, is not known. It is certain, how- 
ever, that a very deep friendship binds 
Edison and Ford, a friendship which, 
on Ford’s side, has the qualities of 
reverence and hero-worship in it. 

“How long have you known Mr. 
Edison?” I asked. 

“Thirty-two years,” Mr. Ford an- 
swered. “No; in seven days let me 
see a calendar in five days, yes, in 
five days it will be thirty-three 
years.” He said this with the hint of a 
happy smile playing about his eyes. 
It was evident from the answer and 


just built his first “horse- 
less carriage” and was al- 
ready at work on his 
second, and as yet he had 
not had a single word of 
encouragement from any 
human being — least of all 
from any one skilled in 
mechanics. Dining at the 
same table, the world-fa- 
mous “electrical wizard” 
and the obscure engineer, 
later to become the world’s 
greatest industrial genius, 
were introduced. Mr. Edi- 
son, impressed with Mr. 
Ford’s ideas no less than 
with his sagacity and per- 
severance, did not mince 
words in letting Mr. Ford 
understand his belief in 
the principle of the new 
motor car. Having recei v ed 
this encouragement from so 
great a man, the first real 
encouragement he ever re- 
ceived, Mr. Ford went home 


EDIwSON’S LAMP; E\ACUATING IT 
Reproductions of two woodcut illuBtrations from ScilSN- 
TiFic American, January 1880 Tho upper one shows a 
very early type of Edison carbon lamp and its various 
elements including: Figure 1, the completed carbon 
“horseshoe” filament and, PiRure 2, the paper blank 
for the filament. Belou , the method of evacuating lamps 


wizard’ and seem to think that he is 
more of an electrical genius than any- 
thing else. He is all of that and more — 
much more; he’s a many-sided man who 
has done many remarkable things out- 
side of electricity. He has revolu- 
tionized American life and made possi- 
ble American industry. What man in 
history has put so visible and endur- 
ing a mark on the world as has 
Mr. Edison? By the way, one of my 
earliest introductions to Mr. Edison’s 
work was in the pages of Scientific 
American. I could show you some 
pretty old copies of your paper. 

“It was not so much what he did as 
what he Wtis that first gripped me his 
power to work. When Mr. Edison 
started work on a problem, he studied 
everything that had been done on it 
previously; then, instead of starting 
where others left off, he worked out 
the problem according to his own 
ideas. And he never stopped until he 
had fully completed the job.” 

“You believe, then, in profiting by 
the mistakes others make?” 1 asked. 

“Only as they affect the 
" " general theory behind the 
^ ''H problem,” he answered. “No 

man can duplicate the 
^ another. If he 

attempts it, the result will 

^ f r be failure. If he begins on 
/nL I **1^ original design and if 
that design is practical and 
^ ^ works hard enough, suc- 
- come regardless of 

^ the mistakes or successes of 

Ford’s favorite form 

statement is axiomatic. 

{' \ JM takes a keen delight in 
\ every turn of a 

conversation and in dis- 
j ] fsfljl cussing whatever may be 
'MB suggested by something 
'MPi that has been said. He is 
not dogmatic in giving his 
, opinions but he states them 

in a manner so clear and 

^ concise that there is no 

mistaking his meaning. 

^ When an attempt was 

1 ScnsN- I / ^ 

ahowR a made to get Mr. Ford to 

I vanoua talk of the vacations he has 
pr^bUnk Spent with his three closest 
ng lamps friends, Mr. Edison, Harvey 


Firestone, and the late 
as fast as he could and hastened the Luther Burbank, he was reticent. His 


the manner in which he gave it that this 
particular date is deeply engraved upon 
his memory and is a very important 
one to him. 

As a matter of simple fact, it was a 
very important date, not only to Mr. 
Ford but to the world in general. The 
occasion of the meeting was a conven- 
tion of engineers which was attended by 
Mr. Edison, then already famous for 
many great inventions, and by Mr. 
Ford. Mr. Ford was at the time em- 
ployed as chief operating engineer by 
the Detroit Edison Company. He had 


work of finishing his second car. 

“How long was it after your first 
car was built, Mr. Ford,” I asked, 
“that you met Mr. Edison?” 

“Three years,” was his reply. 

“You had previously considered him 
as a man to be looked up to, a man who 
had set an ideal of achievement, a 
sort of inventive wizard, had you not?” 

“I admired him, yea,” he said slowly, 
and then evaded any personal allusion 
to his friend by turning to a single 
point of my question. “Most people,” 
he said, “call Mr. Edison the 'electrical 


answer to a question indicated that he 
did not wish to be quoted on that sub- 
ject, so the conversation was turned to 
the founding of the Edison Institute 
and other activities of Mr. Ford. 

“The Edison Institute of Tech- 
nology, Mr. Ford — you’ve founded 
that as a tribute to Mr. Edison and as 
an expression of your friendship for 
him, have you not?” I asked. 

“Yes,” he answered non-committally, 
as I had feared he would. 

“Then will the Menlo Park build- 
ings which you have transplanted here 
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in Dearborn be part of the Institute?'* 

“Yea. We brought the Menlo Park 
buildings to Dearborn to preserve them 
for their historical interest and to 
commemorate the achievements of 
Mr. Edison, That, however, is only 
part of our purpose. We expect that 
Menlo Park will be an inspiration to 
the youth of the country and especially 
to those who attend the Institute." 

"Will your museum of Americana 
also be a part of the Institute?" 

course," he replied, and in his 
voice there seemed a note of 
impatience with those who continue to 
misconstrue his motive for collecting 
these Americana and building a great 
museum to house them. It is not 
simply a hobby as most people seem 
to think; it is more than a hobby-- 
it is the preparation of a great object 
lesson in American progress. "In 
order to look forward," Mr. Ford con- 
tinued, "one must be able to look 
backward. The historian tries to put 
together a true story of the past, but 
he is working in words and ideas that 
do not include the whole of history. 
Our museum will show in a material way 


Menlo Park, and the museum are 
primarily for the instruction of stu- 
dents in the Institute?" I asked. 

"For their inspiration," he corrected 
me. 

In September, 1928, when the corner- 
stone of the still uncompleted museum 
building was laid, Mr. Ford, with his 
arm around his old friend, told Mr. 
Edison: "This museum and all that is 
connected with it is for the inspiration 
of youth." Mr. Edison had, during the 
ceremonies, made a print of his foot- 
steps in soft concrete and then signed 
in it his name and the date, September 
27, 1928, in large letters. The con- 
crete in which he had embedded 
Luther Burbank’s shovel, besides 
leaving his own footprints and signa- 
ture — a large square block — will stand 
in the rotunda of the replica of In- 
dependence Hall which Mr. Ford is 
now building as the central part of 
the Administration Building of the 
Museum group. 

"Can you recall, Mr. Ford, when you 
first conceived the idea of building an 
institute in honor of Mr. Edison?" I 
asked. 


"No. It has been in my mind a long 
time and has been gradually taking 
shape for years." 

"And I suppose you have no idea 
when it will be fully complete and in 
operation?" 

"Not the slightest idea," Mr. Ford 
replied. "It has taken a long time to 
get it in its present shape and will 
take a much longer time to organize — 
properly. I expect to work on it for 
ten years or more. An idea of this 
nature cannot be worked out in a 
breath." 

"1 think I understand, Mr. Ford. 
You mean that nothing that is really 
worth while can ever be considered 
perfect. There is always room for im- 
provement." 

"Yes, that is it. The best evidence 
that a thing is basically good is that it is 
capable of being improved." 

"Have you worked out a plan for 
the selection or appointment of stu- 
dents for the Institute?" 

"That will all come in due time. The 
principal qualification, after innate 
ability, will be ambition and plenty of 
it. Students of the Institute must be of 


the actual steps the people have made 
and therefore will constitute the true 
story of their minds." 

For this museum, Mr. Ford has 
collected thousands of pieces illus- 
trating many phases of industrial 
progress and the evolution of many 
objects in common use. These ex- 
hibits are now in the old tractor fac- 
tory which is to be torn down, but are 
already catalogued and will be placed 
in the beautiful group of museum 
buildings which is now being rapidly 
completed. 

"In a word, then, the Old Village, 
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rStANBHMmSD TO DEARBORN FROM MfcNLO PARK. NEW JERSEY 

kboratoryi ktaHor and exterior* When llr« Ediscm worked here, this laboratory 
Fm tibe oomplate of any in yrivato uae in the worn Replica of old organ is in rear 


the type that will grow and do better 
work year after year as Mr. Edison 
has done. A few minutes ago I was 
talking w^ith a man from Denmark who 
told me that in his country they have a 
dole system for people over 65 years 
of age. People of that age are given a 
pensiori by the government. Think of 
it! bein^r pa d toloaf during what should 
be a mlhn’s most fruitful years!" 

"Studen ^ at the Edison Institute 
of Technology, then," I remarked, 
"should be worthy the master scien- 
tist and inventor whom their institute 
commemorates. " 

"Exactly. And if they have per- 
severance and stamina, I won’t care 
whether they are mechanics or uni- 
versity graduates. But of course the 
Institute is not going to be like our 
Trade School. Our object in the 
Institute is not merely to turn out 
good working mechanics — what we are 
after is the material for leaders." 

"You expect to dedicate the In** 
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stitute on October 21 of this year, I 
believe?" 

"Yes, the 50th anniversary of Mr. 
Edison's first showing of the incan- 
descent light." 

"Would you mind telling me what 
you have j)lanned for the occasion?" 

"The principal ceremony will be the 
re-enactment of Mr. Edison's first 
demonstration of his light invention. 
Mr. Edison himself will fire up his 
original steam boiler, start his original 


steam engine which will run his original 
dynamo and, when that is up to speed, 
will close a switch which will turn on 
a duplicate of his original light. This 
will be broadcast over a radio net- 
work BO that lights, previously turned 
off all over the world, may be again 
turned on when Mr. Edison throw's 
the switch." 

"By ‘original* boiler, engine, and 
dynamo, Mr. Ford, you mean the 
exact equipment Mr. Edison used 
when he first showed the incandescent 
lamp, do you not*^" 

"Yes,” Mr. Ford replied. 

after a few minutes more of 
Jlx conversation on matters irrel- 
evant to this article, Mr. Ford was 
called away to keep an appointment. 
Therefore before going on with the 
story, I wish to express my apprecia- 
tion for Mr. Ford’s friendliness during 
the interview which lasted about an 
hour, and to thank him for his ex- 
pressions of his high esteem for 
Scientific American. 

The machinery referred to in the 
last quotation is now installed in 
Edison’s machine shop which was built 
in 1878 in Menlo Park, New Jersey, 
and recently removed by Mr. Ford to 
Dearborn. Other Menlo Park build- 
ings in the group are: the original 
Edison laboratory which was erected 
in 1876; a general office building con- 
structed the same year; a small frame 
structure which was used as a photo- 


graphic studio and dark room but is 
most famous because within its walls 
the first incandescent lamps were 
blown; and Sally Jordan's boarding 
house. Mrs. Surah Jordan was a 
widowed lady in whose house the 
Edison assistants lived. What is 
more important is the fact that her 
house was the first human habitation 
to be lighted by electric lights. Next 
to the boarding house stands the Fort 
Meyer laboratory in which Mr. Edison 


worked for over 40 years during his 
winters in Florida. 

Around the buildings, Mr. Ford has 
set out trees and shrubbery to corre- 
spond as nearly as possible with the 
original settings. The streets, too, are 
laid out in proper relation to the 
buildings and will bear the same 
names. Mr. Ford has even brought 
several carloads of topsoil from Menlo 
Park, New Jersey, to be spread around 
the group now called Menlo Park, 
Michigan. 

In the various buildings, Mr. Ford 
has installed in its proper place the 
equipment originally used by Mr. 
Edi.son. In the general laboratory 
there are, for example, great shelves of 
chemicals arranged as nearly as possi- 
ble as Mr. Edison had them arranged 
while he was working there. It was 
not possible to obtain the full com- 
plement of chairs and tables for this 
building so Mr. Ford is having 
duplicates made to complete the 
furnishings. 'The makers of an old- 
time organ which stood in this room 
have agreed to supply a duplicate 
from original specifications. When 
Mr. Ford asked Mr. Edison to prac- 
tice the old pieces he used to play on 
this organ, Mn|. Edison said, "Oh, 
he can still play Yankee Doodle." 

Besides the machinery mentioned 
above, there are various lathes, drill 
presses, work benches, and so on in 
the machine shop. It is in this build- 
ing that Mr, Edison will carry out his 


part of the October 21 anniversary 
program. Here, sitting in his old chair, 
at his old bench, in his own little old 
shop, Mr. Edison wdll adjust the fila- 
ment in a duplicate of his original lamp, 
will seal the bulb, adjust it to its 
socket, and will then light it in the 
manner described by Mr. Ford in the 
quotation above. 

In striking contrast to the Old 
Village, the Menlo Park buildings, and 
the antique and historical exhibits in 
these and the museum, the Ford Air- 
port just beyond a low wire fence 
presents a scene of modern activity 
which is, in itself, a lesson in progress. 
Future students of the Edison Institute 
may thus see, side by side, the old and 
the new and may profit thereby. 

In close perspective for all to see, the 
Dearborn group now presents an in- 
spiring picture of work and achieve- 
ment, of industry and progress; and he 
who has ambition, whether he be a stu- 
dent of the Institute or simply a visitor, 
w'ill most surely be impressed, feel the 
weight of the evidence presented, and 
receive an impetus that should carry 
him far on the road to success. And, 
realizing the spirit that has prompted 
the founding of this inspirational 
group, he cannot fail to feel a genuine 
admiration for Mr. Ford's ideal. 

I T will be seen that Mr. Ford has 
spared no effort to make Menlo 
Park, the Old Village, the museum, the 
Institute, and finally, the anniversary 
celebration itself as complete in every 
detail as is humanly possible. And it is 
to his credit that everything has been 
done according to his plans and under 
his personal supervision. Mr. Ford 
watches every brick and plank and 
almost every nail that goes into the 
buildings, and it is said that he can 
see a putty mark on a w^all at 15 feet. 
But to return to our theme; the 
various parts of this unique group of 
buildings and the ideal upon which 
they are being built would make a very 
long story and we are more interested 
in Mr, Edison just now. We wish 
we had been able to learn more of Mr. 
Ford's innermost feelings concerning 
the great scientist and inventor for 
it is felt that this would have pro- 
vided an illuminating insight into 
the characters of two men who are 
without peers in their respective fields 
of endeavor. As stated above, how- 
ever, Mr, Ford is reluctant to discuss 
the personal and intimate relation- 
ship between himself and Mr. Edison; 
indeed, he evades the subject alto- 
gether. Why this is so, we can only 
surmise, and will not hazard a guess 
for fear that we should probably be 
wrong. However, the mere fact that 
Mr. Ford has bestowed upon his great 
work at Dearborn such personal care 
is the surest indication of his laudable 
regard and admiration for hfs old 
friend Mr. Edison. 



THE SALLY JORDAN BOARDING HOUSE 

The house m which Edison and his assistants lived at the time the first incandescent electnc 
light was being perfected. It was the first residence in the world to be lighted by t hose lamps 
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OUR POINT OF VIEW 


Poisonous Refrigerator Gases 

M ethyl chloride, leaking from re- 
frigerating systems, has been 
blamed for the recent poisoning and 
deaths of several persons in Chicago, 
and these fatalities have aroused much 
apprehension among users of house- 
hold automatic refrigerators of all 
kinds. 

To relieve “any undue anxiety in 
the minds of those possessing such 
systems," the United States Public 
Health Service, the Bureau of Stan- 
dards, and the Bureau of Mines re- 
cently authorized a statement of the 
facts in the case. "Neither methyl 
chloride, ammonia, nor sulfur dioxide," 
the statement reads, "can be breathed 
with impunity but none is a violent 
poison when breathed a short time at 
low concentrations." Methyl chloride 
is the least poisonous of the three, but 
while it has only a slight and rather 
pleasant odor, the other two have odors 
strong enough for them to be imme- 
diately identified and irritating enough 
to make the person breathing them 
attempt an escape at once. Methyl 
chloride may not awaken a sleeping 
person or be recognized by one who is 
awake, and is therefore called the most 
hazardous. However, the majority of 
household refrigerators of the elec- 
tric type use sulfur dioxide, and all of 
those using heat — so far as is known- - 
use ammonia, and any leakage would 
be quickly noticeable by the odor. 

Methyl chloride thus presents a 
problem which must be solved even 
though the danger is slight. Either 
refrigerating systems must be made 
leak-proof or a malodorous gas must 
be mixed with methyl chloride so that 
a leak will be instantly detected. Until 
the problem is solved, owners of auto- 
matic refrigerating systems using 
methyl chloride should provide good 
ventilation for the rooms in which 
their units are kept. 

Jeopardizing Naval Accord 

I N 1927 we sounded a warning which 
said in part: "Suspicion, distrust, 
and jealousy should never be per- 
mitted to enter the doors of a con- 
ference," and further, that "It is alto- 
gether reprehensible that the success 
of the naval limitation conference 
at Geneva should have been imperiled 
by the unfair, and indeed in many 
cases, mendadous propaganda that 
was carried on iby the daily press be- 
fore and during the meetings of that 
important gathering." 

That statement was intended as a 
warning not omly against the press but 
abd against those individuals and 


agencies responsible for the great mass 
of propaganda subversive of the pur- 
pose of the conference and the best 
interests of the people of the nations 
involved. It was inspired primarily 
by the insidious activities of a self- 
styled naval expert. 

The warning is as timely today as it 
was in 1927. As this is being written. 
President Hoover, with characteristic 
directness and honesty, has just de- 
manded and Congress is about to be- 
gin, an investigation into the activities 
of W. B. Shearer at the Geneva Con- 
ference who claims that he was em- 


Our Contests 

A S we go to press, the number 
‘ of entries in the competi- 
tion for the Scientific Ameri- 
can Medal for Sea Safety totals 
42, and in all probability the en- 
tries will run to 60 or over be- 
fore the competition closes. 
Rear Admiral Winslow, the 
Chairman of the Committee of 
Judges, has issued a call for a 
meeting to be held on October 
16th. We will announce the 
name of the winner and publish 
the successful designs at the 
earliest possible opportunity. 

Our Light Plane Contest is 
oHlcially closed with 19 designs 
on hand. These are now being 
studied carefully by the Com- 
mittee of Judges, and it is ex- 
pected that they will hand down 
their decision very shortly. The 
I results will be given to the pub- 
I lie as shortly thereafter as is 
I feasible. 


ployed by large American shipbuilders 
as a "big navy" propagandist. The 
shipbuilders’ retort is that he was em- 
ployed as an "observer." Whatever 
the outcome of the investigation, it is 
obvious that much propagandizing 
was done and it is just as certain that 
it is still going on. 

Only honesty, fairness, and good 
sportsmanship in this vital question 
will lead to the desired result and it is 
hoped that the President’s investiga- 
tion will not only put to rout the 
lobbyists but will also indicate to Great 
Britain our desire to lay all our cards 
on the table. It is reported that 
Premier MacDonald contemplates a 
trip to this country to talk over the 
matter with Mr. Hoover, but whether 
or not he comes to America, he has al- 
ready shown the willingness of the 
Labor Government to meet us half way 
in drawing up a naval limitations 
agreement. With two such frank and 
direct men as the President and the 
Premier leading the way, it is ex- 


pected that definite action will be 
taken in the very near future. In the 
meantime, the public should not be 
misled by the propagandists, whether 
they be "big navy" men or pacifists* 
Either one may do irreparable harm. 

Ugly Roads 

O F the millions of people who used 
the highways this past summer, 
we wonder how many paid any atten- 
tion to the ragged ugliness of newly- 
built and old roads alike. We wonder 
if the esthetic senses of many were 
offended by the jagged cuts, the uneven 
ditches and dirt piles, boulders, and 
tree stumps flanking the majority of 
roads, mute evidence of the con- 
tractor’s work and the neglect of 
those responsible for that work. 

This question of roadside unsightli- 
ness has bothered us for many years, 
and we’ve tried to understand the 
attitude of the average American 
taxpayer who apparently looks upon 
a road as- - well, simply as a road lead- 
ing somewhere. On the other hand, 
the Vermont Chamber of Commerce is 
working to beautify Vermont roads 
and, furthermore, to make its program 
a nation-wide campaign. California 
has lined 600 miles of roads with trees, 
and Massachusetts has set out 60,000 
roadside trees. Indiana and Michigan 
last year set out, respectively, 10,000 
and 40,000 evergreens; Connecticut 
sets out rambler roses, woodbine, and 
honeysuckle; w^hile New Jersey re- 
places, two for one, all trees destroyed 
in road construction. Certain counties 
and communities are doing aimUar 
work. It is known that other states, 
also, are doing splendid work in cleaning 
up their roads but we have no definite 
records of them. 

A good road is one thing; scarred 
roadsides another. In Europe the 
roads may not be quite as good as 
ours but it is infinitely more enjoyable 
to drive o\er them. To him who 
knows the joy of living — that happiest 
person in ou^ frantic age — nothing can 
quite coippa^e with a drive between 
tall and ?iitaiely poplars in France, 
watching fthe ribbon of road and its 
tree sentinels w’ind away over the 
hills; or through dark tunnels of firs 
on a Luxemburg road; or beneath a 
canopy of blossoming fruit trees, 
stretching away as far as the eye can 
see, such as one finds in Germany. 
Roads in some sections of this country 
are comparable to one or more of these 
but they’re hard to find. We hope, 
therefore, that the efforts of the 
Vermont Chamber of Commerce will 
be taken kindly and that a great deal 
of good will result* 
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With two largi* buildings at Schonootady devoted to retd&rch, on extensively. Many outstanding scientific discoveries with 

laboratory work of the General Electric Company is carried wide industrial applications have been made by the company 


Wall Street and the Research Laboratory 

Industries Listed on **The Street** Today at High Figures Owe 
Much of Their Financial Success to Scientific Research 

By RAYMOND FRANCIS YATES* 


I F ten economists were asked to 
give the cause of the great bull 
market in securities that has raged 
almost unabated for the past five 
years, we would no doubt obtain vari- 
ous answers. The layman would be 
quick to say that it was due to pros- 
perity. That would be a true hut 
superficial answer. Any theory ad- 
vanced, if at all scholarly and academic, 
would have to include an analysis 
of the influence of research and in- 
vention upon the trend of security 
prices. The busy tickers of Wall 
Street today reflect not only good 
management and good prospects, but 
also the possibilities of new products 
from research laboratories. 

The modern investor, if he is dis- 
creet and cautious in the purchase of 
securities, not only scrutinizes the 
Board of Directors, but also extends his 
investigation to the research depart- 
ment of the corporation whose securi- 
ties he anticipates buying. Today the 
Steinmetzes and the deForests are as 
important in the management of cor- 
porate affairs as the Raskobs, the du- 
Ponts, and the Fishers. The real 
wealth of the modern corporation and 
the potentialities for enhancing its 
earnings are created in the laboratory* 

*SePlimong Our Contributors,” page 373. 


P ROGRESSIVE capital is to- 
day dependent not so much 
upon the energy and acumen of 
industrial leaders as it is upon 
science and scientific research— 
whether the product be automo- 
biles, safety pins, soap, textiles, 
or chewing gum. Many indus- 
tries have seen the writing on the 
wall and have either “bought” 
the results of organized research 
or have established their own 
laboratories. But we believe the 
time not far distant when pos- 
session of an individual research 
laboratory will be the criterion 
of the vision of the men behind 
an enterprise and an indication 
to the investor of its investment 
possibilities.— TAe Editor. 


The movement of a number of se- 
curities during the past five years has 
given great emphasis to the importance 
of research as it finds reflections in 
Wall Street. The example of the 
Victor Talking Machine is a most glow- 
ing one in this respect, pointing out as 
it does the great force of organized in- 
vestigation. Beginning in 1922, the 
Victor Talking Machine Company was 
faced with the growing menace of 
radio broadcasting. Its research de- 
partment, incidentally, did not an- 


ticipate such a development and w^as 
faced with a crisis. It was totally 
unprepared to meet this fierce compe- 
tition which hung like a cloud over 
the talking-machine industry. Talk- 
ing machines were a drug on the 
market and the sale of records suffered 
enormous reduction. Here was a 
situation that was brought about en- 
tirely by developments taking place 
in the laboratories of our great elec- 
trical manufacturers. The common 
stock of Victor Talking Machine 
Company collapsed from above par 
down to 32 dollars per share, while 
the stock of the radio companies 
soared to undreamed-of heights. Little 
wonder that the modern investor 
should keep his eye on research. 

In the midst of its troubles, the 
Victor Talking Machine Company 
turned to the Western Electric Com- 
pany asking for assistance. Then a 
new miracle was performed. Radio, 
the very thing that struck the talking- 
machine business low, revitalized it 
ajid reshaped it with the perfection of 
electrical amplification and an en- 
tirely new and Improved method of 
recording sound. The application of 
the vacuum tube and the photo- 
electric cell, to say nothing of ^e ex^ 
ponential and -dynamic reproducers 
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developed by radio enirineers, made 
the talking machine once again a 
worthy competitor of radio. This nev; 
development and the increased earning 
power made possible were immedi- 
ately reflected in security prices and 
the common stock of the Victor Talk- 
ing Machine Company rose steadily 
from 82 dollars to 200 dollars per share. 

T he financial history of the last 
five years offers many similar 
cases. Warner Brothers, motion pic- 
ture producers, were on the verge of 
total collapse until the perfection of 
the Vitaphone and the successful in- 
troduction of the talking picture. 
Nobody wanted to buy Warner Broth- 
ers stock at 12 dollars a share, but 
there are those who now believe it to 
be a buy at 124 dollars a share (at the 
time this is written). 

The A. M. Byers Company de- 
veloped a new and improved process 
for the manufacture of pipe. The 
increased earnings and 
prospects brought about m 
by this important inven- 
tion were immediately re- j , 

fleeted in the price of the 
Byers common stock. 

Who can say what un- 
told wealth has been 
added to the Eastman 
Kodak Company through 
its highly developed re- 
search department? Who can begin 
to determine what wealth Langmuir, 
with his improved vacuum tube, his 
nitrogen-filled lamp, or Steinmetz with 
his brilliant researches in alternating- 
current phenomena have added to the 
General Electric Company? Is it not 
significant that the greatest corpora- 


tions today have the largest 
and most alert research de- 
partments? The research 
department of the General 
Motors Company employs 
hundreds of workers and 
occupies an enormous build- 
ing in Detroit. 

There was never a time 
when research and inven- 
tion merited the attention 
of the investor more than 
it does today. It both 
creates and destroys se- 
curity values. The mor- 
tality of corporations that 
have become victims of 
organized research is ap- 
palling. The war for 
markets today is either won 


or lost in the research department. 
Research brooks no armistice, perfec- 
tion and improvement is its watch- 
word, and the corporation which does 
not keep on its toes in research is 
doomed to ultimate failure. What 
were luxuries yesterday are necessities 
today. New luxuries and new comforts 
are being produced at an 



CourUay Victor TalXlnc Mac) (n« Oora^Mny 

THE OLD AND THE NEW 

Much research was necessary to develop 
the modern Orthophonic Victrola from 
what we may now call the crude original 
which was produced under a patent ob- 
tained m 1897 by the lute Emile Berliner 

^ importance of the modern motor truck 
and motor car, or their influence on 
railroad traffic? Who can say how 
importantly the airplane may figure 
in the future? Who can dare to pre- 
dict the ultimate influence of television 
on our moving picture theaters? What 
will the development of a cheaper andl 
more reliable oil burner do to the coal 
industry? One has but to review^ these 
possibilities to realize with inescapable 
conviction that the factors which in- 
fluence security values are grov/ing 
more complex daily. 

When the research laboratories of 
the duPont Company finally perfected 
lacquer, it not only added greatly to 





VKrttm RADIO 

Tb« mdto, dmlppad hf mMveh, tlimtoiiAd the exist- 
eiiQ 0 of tho tilkiag machhif ; the two became partnen 


unprecedented rate and its earning power, but for the moment 
changes are brought about it adversely affected the earning power 
almost over night. of the paint manufacturers producing 

It is obvious from what enamels. This startling development 
has been said that investors came like a bolt out of the blue. The 
must become more science- paint industry suffered a revolution 
minded. They must learn almost over night. New industries are 
to be able to sense scientific built up and many old ones are torn 
possibilities as well as busi- down. The research chemist is work- 
ness possibilities. After all, ing new miracles every day and one 
modern business men are cannot begm to recount the diversifi- 
Called upon to exploit the cation of re^arch that is today taking 
products of engineers and place in th» electrical laboratories of 
physicists. It is the re- the coui|try 
search worker who is the 

Power Behind the Throne. 'T^WENTY-FIVE years ago there 
It Is he who supplies the X was little organized investigation, 
sinews and ammunition of At that time most of the important 
modern commercial war- researches were either conducted in 
fare. The Big Berthas of private laboratories or in the labora- 
business boom with his tories of universities. The modem 
ideas. industrial research laboratory is largely 

Many of our modern in- a product of the last 16 years. Busi- 
ventions have become such ness men, once so skeptical of the 
commonplaces that it is genius, now provide him with lavish 
difficult for one to realize Support that he may bring his ideas to 
the extent of their eco- fruition. Not only that but he is 
nomic importance. Who given ideas to perfect. It is not un- 
ean begin to calculate the common today for a Board of Directors 
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SCIENCE ENABLES THE “MOVIES ’ TO SPEAK FOR THEMSELVES 


Above ifl shown the recording apparatus of the Vitaphono talkin^*"movie'’ system, at right 
a “frame” of a Movietone system film, showing sound strip. Both are research products 


to prepare a requisition for a new 
product and even to specify its neces- 
sary properties and characteristics 
whether it be an electrical refrigerator 
or a substitute for insulin. 

What ten years ago were considered 
purely academic and even classical 
researches are being applied indus- 
trially today. Little did Hertz or 
Hallwach think that their investiga- 
tions into the photo-electric phe- 
nomena would some day be used for 
sorting cigars or indicating the amount 
of smoke passing up a chimney. 
Cottrell was quick to apply the labora- 
tory experiment to the precipitation 
of solid matter from smoke, a de- 
velopment which has saved the big 
smelting companies many millions of 
dollars. 

T he mass production of commodi- 
ties has been brought about en- 
tirely through the researches of 
mechanical and electrical engineers. 
The 5 and 10 cent store has been made 
possible through mass production 
brought about by better punch presses, 
better and faster looms, better paper- 
making machinery and a thousand 
and one other developments which 
have speeded up production facilities. 
The chain store represents nothing but 
a more intensive method for the dis- 
tribution of products whose manu- 
facture has been greatly cheapened 
throxigh the efforts of inventors and 
paid research workers. Commodities 
become antiquated quicker today than 
ever before; the new is always replac- 
ing the old. Somewhere, someone has 
a better idea. Economics are in a 
constant state of flux. Change, revo- 
lution, and decay are the materials 
from which progress is made. 


Mr. Maurice Holland, the Director 
of the Division of Engineering and 
Industrial Research of the National 
Research Council has compiled some 
moat interesting statistics based on a 
questionnaire sent out last year to no 
less than 5000 manufacturing concerns, 
each having a rating not under 
1,000,000 dollars. Each recipient of 
the questionnaire was asked for in- 
formation regarding their research 
activities. 

The results of this investigation re- 
vealed the constant and gratifying 
growth of organized investigation and 
its relation to industry. An analysis 
of 599 of these questionnaires showed 
that 52 percent reported that research 



was a very definite part of their pro- 
gram. Results showed that testing 
laboratories were conducted by 7 per- 
cent and that these testing laboratories 
were established in an effort to im- 
prove products. Part of the report 
follows: 

‘Tn regard to co-operative research 
conducted through trade associations, 
engineering societies, universities, or 
endowed fellowships, 29 percent re- 
ported that they were supporting such 
activities. An additional 15 percent 
stated that they were considering 
extension of their research activities, 
and 11 percent of those doing no 
research work at the present time re- 
ported that they are considering taking 
it up in the future. 

‘Turning to the nature of research 



progress, as revealed by the replies to 
the questionnaire, major emphasis 
seems to be on the improvement of 
product and service. It was possible 
to divide the programs submitted into 
five classes, the arrangement being in 
the order of importance: (1) Improved 
product of service, 67 percent; (2) Re- 
duction of production costs, 59 per- 
cent; (3) development of new fields of 
application, 40 percent; (4) by-prod- 
ucts and new materials, 30 percent; 
(6) new products, 8 percent. 

*'/^NLY a few, twelve in all, spe- 
cifically mentioned the elimi- 
nation and utilization of waste. 
However, from the nature of the 
replies, the conclusion is justifiable 
that many concerns interested in this 
subject included this element in their 
program under the heading of by- 
products and new materials. 

“As to the ratio of profit to the 
amount expended, numerous estimates 
range from 100 to 300 percent.’' 

It would be most difficult to de- 
termine the tremendous wealth that 
has been added to the United States 
by research during the past 20 years. 
The security holders of corporations 
engaged in research have benefited 
most directly. Research not only per- 
mits manufacturers to broaden their 
scope of activity by the development 
of new products, but also to eliminate 
competition through the improvement 
of products already manufactured. 
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Safe, Fireproof, Steel Scaffolding 



NO FIRE HAZARD 

The new steel seafTolding and fireproof 
floor planks used in renovating a rhuroh 


R ecently many people have 
noticed, particularly in the 
larger cities, and marveled at 
a new type of steel scaffolding 
which seems to form a veritable net- 
work about the sides of buildings under 
construction, or undergoing the proc- 
ess of renovation. This steel scaffold- 
ing was originally adopted primarily 
for the sake of safety, compactness, 
and durability, but within recent 
months another feature - the fire- 

CONNECTING CLAMPS > 

The clamps used for connecting the 
members, and the method of reinforcing 


proof quality— has come to be recog- 
nized and appreciated more than ever 
before due to the occurence of several 
serious fires in wood scaffolds. 

During the winter of 1928 a fire 
started in the wooden scaffolding of 
the 5,000,000-dollar Riverside Church, 
New York City, and before it was 
brought under control, delicately 
carved masonry work was ruined to the 
extent of 1,000,000 dollars. Similar 
fires, occurring in many cities, are really 
preventable because metal scaffolding 
can be used. 

It is to be seen, therefore, that the 
new steel scaffolding furnished by the 
Patent Scaffolding Company fills an 
important place in the structural field. 
The scaffolding consists of tubular 
memiiers having an outside diameter 
of two inches and galvanized to protect 
them permanently against rust and dis- 
coloration. These tubes are furnished 
in 6, 10, and 13-foot lengths. They are 
clamped together at right angles by 
standard couplers, and at any other 
angle by means of adjustable couplers, 
both types of which are simply bolted 
together tightly. The tubes are con- 
nected in series by means of a unique 
locking device which allovs the end 
of one tube to be inserted into the end 
of the adjacent tube, this connection 
giving a positive and rigid locking 




ON A CHURCH TOWER 
Tho npw scaffolding may be usod for 
such stnirturpfi as working elevators 

connection between the members. For 
the vertical ground members of a steel 
scaffolding framework, bases are sup- 
plied, these to rest either on the con- 
crete of the sidewalk or on wooden 
blocks. Cross members called ‘‘put- 
logs,” are used to support the scaffold 
planks. Sometimes the ends of these 
members are locked into the brick 
wall by means of a clincher plate. The 
distinctly blue-tinted wooden plank- 
ing is fireproofed by means of chemicals 
which are deeply impregnated under 
heavy pressure so that they are not 
washed out. 


ONE FIRE WAS A LESSON 
Tb* l^versida Claircb, N«w York, whore a scaffold fire eaiiaod 
great damage, now am the new steel scaffolding lor «afety 


INSIDE— WORK IS NOT INTERRUPTED 
The steel scaffolding, used for renovation or repairs of walls 
and ceilings, does not Interfere with office routine or cut off light 
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Synthetic Sweet Smells 

How the Synthetic Chemist Converts 
Foul-Smelling Substances Into 
Pleasant Perfumes to Disguise 
Products We All Know 

By DONALD A. LAIRD. Ph.D., Sci.D. 

Director, Colgate Peyoho/ogieaJ Laboratory 


S OMEONE once raised the ques- 
tion as to how a skunk and a 
chemist are alike. The answer 
used to be that it was a marvel 
that they could stand the odors they 
created. 

A new answer will have to be de- 
vised for this apparently pointless 
query. Chemists are beginning to 
work magic with odors, just as they 
have been creating marvels by com- 
bining metals into alloys. We may 
perhaps imagine that the chemists 
began working to create bigger and 
better odors largely in self-defense — 
they wanted to be able to stay in their 
own laboratory workshops. What- 
ever the initial motive, the develop- 
ment of synthetic fragrances has now 
become an industry. 

A FEW years ago we could pur- 
chase deodorized shoe polish only 
at a premium. So long as man had 
to depend upon nature’s limited supply 
of essences the price was high. One 
of the principal industries of Bulgaria 
was growing flowers for the extraction 
of their essential oils to use in the 
manufacture of fragrances. This was 
also the leading industry around 
Grasse, in France. But when there 
happened to be too much summer rain 
in Bulgaria the price of these essential 
oils went skyward. When there was 
a late spring around Grasse the year’s 
crops did not have the same fragrance 
as usual. Thus, when dependence 
was placed almost solely on the 
vicissitudes of nature the price 
of essences was unstable, and 
the qualities varied from 
season to season. 

Somewhat more than a 
quarter of a century ago a 
thin and rather short student 
at the University of Zurich neglected 
to follow all the routine his professors 
wanted him to follow in the chemical 
laboratory, and began to experiment 
with the odors given off by various 
chemical compounds and processes. 
Leon Givaudan thus managed to dis- 
cover how to make some odors re- 
markably Similar to those produced by 
nature^ and began manufacturing a 
few even before he had completed his 
college course. 

At first Givaudan concocted his 


powders and oils in his board- 
ing house, but, since some of 
the intermediate stages pro- 
duced odors greatly in con- 
trast with those reached after 
the flnal steps had been com- 
pleted, his landlady reluc- 
tantly, but decisively, threw 
him out. He moved into a 
poorer section of Zurich, but 
there he fared no better: 
again he was thrown out. 

Some of the nauseating odors 
he produced were accidents, due to 
getting on the wrong experimental 
course. Some of them, however, were 
(and still are), an inevitable occurrence 
in the manufacture of an end product 
which is markedly pleasing. This is 
one way in which synthetic aromatics 
resemble alloys. One can never tell, 
until he tries, just what the odor will 
be, and in many instances it is the op- 
posite of what is expected. 

For example, it has been discovered 
that in making an artificial jasmine 
odor the best results are obtained by 
adding a small amount of amylcin- 
namicaldehyde. Now this aldehyde, of 
itself, is far from pleasing to smell. Its 
aroma resembles that of old-fashioned- 
tasting castor oil, or ‘‘overripe” fish. 
Natural jasmine contains 
indol or scatol^ and these 




SYNTHETIC SMELLS YOU SMELL 

Crude brown camphor and turpentine (at left) are converted to 
synthetics and are sprayed from the atomizer on theae products 

smell like a clogged cess-pool. The 
other odors in jasmine do not^ however, 
produce the fully pleasing olfactory 
harmony without the addition of these 
♦“sour notes.^^ It took some time for 
the synthetic chemists to discover that 
beautiful fragrances could sometimes 
be improved by the addition of a sour 
note or two. A psychologist might eac-^ 
pect just such an occurrence, tat mild 
discords are (mown to enhance muitedl 
harmony und^ the proper conditions. 
Synthetic fragrances have^ another 


OLFACTORY EXAMINATION 

The "snooper** sniffs a paper dipped into each 
bottle. Those not "up to snuff" are rejected, as 
explained in the text. Only a fraction are accepted 

resemblance to synthetic metals, or 
alloys: some of the chemically pure 
synthetics have the same chemical 
composition as that product of nature 
whose odor they duplicate. Such a 
case is synthetic vanillin. Other of the 
synthetic fragrances are produced by 
chemicals with formulas very different 
from those of the natural compound. 
This is illustrated by synthetic musk, 
which is produced from unusually 
strong nitric acid at a temperature 
much lower than that, let us say, of any 
electric home refrigerator. 

A rtificial vanllUn is made from 
. clove spices, usually imported 
from Zanzibar in Africa. Clove oil is, 
of course, extracted from the spice 
after these spices have been removed 
from their packing of palm-leaf bags. 
But obtaining clove oil and ^synthetic 
vanillin does not end the useful- 
ness of the spice. Some firms 
sell the so-called exhausted hull 
as fertilizer — which indicates 
that the hull is far from ex- 
hausted. 

Other firms, who do not 
grind the hidl In their proc- 
esses, color them artificially 
after the oils have been re- 
moved, and ship them acroiss 
the ocean again^ this time to India 
where they are used in burial cere- 
moniei. It is also possible that a few 
of the exhausted whole hulls which 
have been re-colored are bootlegged 
Into 0ie grocery market. 

It is the eugenol In oil 
that vanilUn hi produced. 
xieeds only the addition Of oxjrgim to 
change it into vanillin which is enisftly 
like the vanillin extracted ISdfn ^ 
raniUa bean itself. Van^n, 
is itself voQT Wkamt m odor from 
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SAFROL EN ROUTE HELIOTROPE 

Sroopinj? safrol crvstala from the brine tank after the 
crude brown camphor has been treated by adding oxygen 


vanilla. This is because vanilla is a 
complex affair, like jasmine, and vanil- 
lin gives only the high note of the 
olfactory chord that produces the 
typical vanilla aroma. Again we are 
reminded of the almost unpredictible 
vagaries of alloys. 

Under the wand of the synthetic 
chemist, camphor becomes heliotrope. 
Brown camphor oil from Formosa is 
distilled by steam and comes out 
white — but still unmistakably cam- 
phor. Safrol is one of the ingredients 
in the camphor, and it is from this that 
heliotrope is made. The safrol is ob- 
tained by pumping the white oil into 
a brine tank with artificial ice. This 
freezes out the safrol, and the other 
ingredients are removed by centrifu- 
ging. All that is necessary in order to 
change safrol into heliotrope is to add 
oxygen to it. Now this sounds relative- 
ly simple, and in fact it is simple. It 
could be accomplifehed by blowing air 
through the safrol in the presence of 
ultra-violet rays from a quartz-nier- 
cury lamp. In moat cases, however, a 
more roundabout but more satisfac- 
tory way is used: Bichromate of soda 
and sulfuric acid are added to the 
safrol in order to introduce the oxygen ; 
after which the excess acid and soda 
are washed off. 

T O me, the transformation of crude 
turpentine into delightful lilac is 
usually striking because of the almost 
overpowering stench of the turpentine 
itself. That it might yield any ol- 
factory virtues taxes the imagination. 
It is also especially interesting to me 
because of an entertaining experience 
I had a short time ago, after spending 
a day watching the manufacture of 
artificial lilac. After being close to the 
stills and separators all day long my 


clothing had become lilac- 
impregnated. I boarded a 
crowded motor bus at Pas- 
saic, New Jersey. It was a 
rainy day and practically 
every passenger had damp 
outer clothing, which pro- 
duces an unpleasant stuffy 
odor. To this my own cloth- 
ing apparently provided a 
“high note” for the passen- 
gers’ nostrils. In the seat 
just ahead of me was a mid- 
dle-aged man who looked as 
though he might have been 
a prize fighter or a profes- 
sional thug. Soon I noticed 
that from time to time he 
tilted his head slightly up- 
ward and took deep inhala- 
tions. In a short time he was 
turning toward me. It was 
not comfortable to ha\e 
what might be a thug sizing 
one up so frequently. 

When the terminal was 
reached, my thug came to 
me, extended his hand and 
said, “An hour ago I would 
have been suspicious of a man smelling 
as you do; but now I want to thank 
you. I was sitting beside someone who 
had been eating garlic and 1 could not 
have stood the ride if it had not been 
for you!” 

Terpinol is synthetic lilac, made 
from oily, stenchy turpentine. The 
crude turpentine is agitated with acid 
and is transformed into terpine hy- 
drate. The hydrate is a finely granular 
material which looks like pancake 
flour. Incidentally, it also smells like 
pancake flour. The terpine hydrate 
is transfered to a still, and phosphoric 
acid is added, transforming the hy- 
drate into crude terpinol. The crude 


terpinol is oily and is mixed with 
water. The product from the still 
comes into a separator in which the 
oil rises to the top and is skimmed off 
from time to time by the operator. 
This is just crude terpinol and still has 
much to be done to it before artificial 
lilac is produced. 

The crude terpinol is transfered to a 
vacuum still, since the final product* 
must not only be exceptionally pure, 
but must also have a high boiling point 
if it is to have a lasting fragrance. 

T he first product to come out of 
the vacuum still containing the 
crude terpinol is turpinolene. This is 
used to perfume cheap soaps. The 
second stage of the distillation yields a 
mixture of terpinolene and pure terpi- 
nol and this is not usually used. 
Finally, amber clear and pure, the 
terpinol comes from the vacuum still. 

The vacuum distillation is extremely 
important in the manufacture of most 
synthetic fragrances. The air is con- 
tinuously pumped out of the stills, so 
that the pressure inside is equal only 
to that of tw o millimeters of mercury — 
ordinary |itm 'spheric pressure being 
750. ThOiStihs are heated by circu- 
lating oil^wV^h is maintained at a 
temperature of around 428 degrees. 

One is rerdnded again of the diffi- 
culties of the manufacture of alloys, 
for the distilled product may be chem- 
ically pure to 99.999999 percent, but 
still not be olfactorily right. So the 
distillate is collected in gallon glass 
jugs and placed on a rack waiting the 
pleasures of the “snooper.” On the 
factory pay roll this functionary is 
usually known as the perfumer, but 
the still operators have given him the 
unaffectionate but appropriate title of 



RAW MATERIALS FROM THE ENDS OP THE WORLD 


Stteh raw mtetialt u thate, roots from Yugoslavia and clovea from Zanzibar, are converted 
into aynthetie aromas. Dr. Eric Kunz is shown making a visual inspection of the materials 
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A “FRAGRANtlEER ” 

To neutralizp odors the receptacle on the 
post 18 impregnated with synthetic aromas 


“snooper.” He is necessary because a 
chemical analysis will not tell whether 
the odor is satisfactory or not. The 
snooper uill mark one gallon to be 
redistilled; another he will accept; 
another he will mark to be discarded 
entirely as not even worth redistilling. 
As a rule he accepts only about one 
out of three or four gallons. In practi- 
cally every plant where synthetic 
fragrances are manufactured his word 
is absolute and final. The snooper is 
king. Usually three vacuum redis- 
tillations of a gallon are required by 
him before the product is accepted as 
correct in smell. 

Any chemical student can make 
phenyl ethyl alcohol that is 99.99 per- 
cent pure chemically. It is likely, 
however, to smell like a radish. It has 
possibilities of becoming a delightful 
rose scent if handled right, and the 
snooper keeps marking it for redistilla- 
tion until the odor passes his critical 
test. Needless to say, the snooper or 
perfumer is an individual on whom the 
board of directors must depend, and 
whom the workmen hate in a friendly 
sort of a way. 


S INCE many of the products finally 
accepted by the perfumer are later 
to be used by other manufacturers in 
making toilet waters, soaps, and actual 
perfumes in which the color of the 
product is essential, the manufacturing 
problems of the synthetist are further 
complicated. Most chemical manu- 
facture requires simply strength and 
purity but in the manufacture of dyes 
the factor of color is added. The 
manufacturer of synthetic fragrances 
must meet all three of these require- 
ments of purity, strength, and color; 
to which the fourth ingredient of odor 
is also added* That is why we cannot 
solve our home perfume problems by 
baying phenyl ethyl alcohol of guaran- 


teed purity and expect to obtain a rose 
fragrance. We are more likely to get 
the aroma of radishes. 

The stills, separators, agitators, and 
brine tanks of the chemist have pro- 
duced more odors, and these in greater 
quantities, than nature has provided. 
Thus the price of these products has 
come within the reach of all. Further, 
they have been standardized scientifi- 
cally. A pound of 10 percent violet 
used to cost 400 dollars, and the quality 
was not to be guaranteed. A pound 
of 100 percent concentration of syn- 
thetic violet of guaranteed fragrance 
and color can now be bought for four 
dollars. 

Naturally, many manufacturers have 
discovered that olfactory qualities, if 
added to their products, will increase 
satisfaction and demand. Some fly 
sprays now contain from three to six 
percent of synthetic fragrances. These 
counteract the otherwise repulsive odor 
of the spray. Some manufacturers are 
even scenting their leather gloves, es- 
pecially when the gloves are designed 
for the fair sex. Synthetic fragrances 
arejbeing added to candles, in some 
cases merely to offset the odor of burn- 
ing; in others a delicate additional 
fragrance has been added. And it has 
been discovered that adding as little 
as 0.2 percent of the proper synthetic 
fragrance to quick-drying but smelly 
lacquers will overcome the strong 
odor of bananas. 

L ast summer when one of New 
^ Jersey’s numerous bachelor mil- 
lionaires was giving an old-fashioned 
barn dance the voracious Jersey mos- 
quito gave threat of being a disturbing 
element. The millionaire called in 


a ebamiat, who added a soant 

of liew-mown hay to a mosquito spray. 
A good time was had by all except the 
mosquitos. 

The great increase in cigaret sales is 
due to a considerable extent to the use 
of fragrances of one sort or another 
that have been produced by the syn- 
thetic chemist. Of course, one can not 
say exactly how much of the increase is 
due to this factor, for there are also the 
factors of advertising and prohibition 
and generally changing social habits 
to take into consideration. Still, the 
artificial odor must be important, for 
no cigaret has succeeded without it. 
The favorite synthetic used in cigarets 
is counarine, which has an odor like 
new-mown hay or the tanka bean, or is 
somewhat suggestive of maple sugar. 
One cigaret manufacturer has dis- 
carded the synthetic and uses some- 
thing like four million pounds of real 
maple sugar annually. 

T he specialist in synthetics has 
reached the point where he can 
now say with confidence that there is 
not an odor that can not be overcome 
by a synthetic. Moreover, it can be 
kept overcome for as long as half a 
dozen years. This accomplishment is 
a direct result of repeated high-vacuum 
distillation. Out of the smelly chemi- 
cal laboratory has come this almost 
unlimited choice of fragrances. 

Our next number will be devoted 
largely to archeology ^ a science which 
is on the gam both among professional 
workers and amateur scientists. There 
will be articles about the prehistory of 
France, new discoveries in England, 
the Neanderthal race, and other topics. 




HIGH VACUUM DISTILLATION OF SVNTlffitlGS 

High vacuum distillation and redkrUUation is ssMtlalto obtain high poiats ai^ 

go4^ aromatie quifiities. The lasi^ qi^tisa « i^tbsti^ Odom ars due largoly to 
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THE WASHING MACHINE 

Photograph taken from the tra( k aide of the device, showmg the a^aembly 
of the motors and vertical brushes which turn at 300 revolutions per minute 


Cleaning Railway Cars 

Efficient Machinery Replaces Slow, 
Inefficient Hand Labor 



THE SCRUBBING MACHINE 

The entire assembly can be moved toward or awav 
from the side of the car Oxalic acid is kept in a tank 


K eeping passenger cars of 
steam railroads clean and pre- 
sentable has always been a 
difficult and expensive task. 
For this reason the Baltimore & Ohio 
Railroad started experimenting several 
years ago to develop an economically 
operated car-cleaning machine. The 
result was the development of two 
kinds of car-cleaning machines, one a 
car-washing machine which uses water 
only and has its revolving brushes work 
\ertical to the sides of the car, and the 
other a car-scrubbing machine which 
uses oxalic acid and has a series of 
horizontally-placed brushes which 
operate wdth a reciprocating motion. 
The car- washing machine consists of 


two structural frames rigidly supported 
from the ground, one on each side of 
the railroad track. On each of the 
frames are mounted three vertical 
rotary Virushes, each in a swinging 
frame which is actuated by a tension 
spring and lever to keep the brush m 
contact with the irregular surface of a 
car side. Each brush is driven by an 
electric motor and makes 300 revolu- 
tions per minute. On each side of the 
car is a standpipe through which water 
at high pressure is sprayed. 

T he car-scrubbing machine is 
located on the same track and 
is also made up of two frames, one 
on each side of the track. Each frame 


has an electric motor which operates 
the brushes. The mechanism is ar- 
ranged so that each frame may be 
moved by motor in and out from the 
sides of a car. 

The acid solution is kept in a tank 
and is forced by a pump through the 
spray pipes directly over the brushes. 
The equipment below the body of a 
car is cleaned by the use of short stand- 
pipes through which a solution of 
steam and caustic soda is forced. 

A force of five men is required to 
operate both the machines. In an 
eight-hour day this force has cleaned 
100 cars while the old manual method 
required eleven men to clean one car 
in an hour. 



THE COMPLETE CAR LAUNDRY ONE HUNDRED CARS PER DAY 

In tli« fopeground are the two wwhhig machlnee, one for each Cars are moved slowly through the laundry. Very dirty earn 

aide of tiw caW, and in the backgrouiw are scrubbing machines are acrublied and washed; those only slightly soiled are washed 
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Ice by Wire 

The Tireless Electric Refrigerating Unit 
Is Displacing the Ice Man As Surely 
As Artificial Ice Displaced 
Nature*s Product 


D uring the year 1928 ap^ 
proximately 450,000 domes- 
tic electric refrigerators were 
sold and installed in homes in 
the United States, and this year 
the number sold will be approxi- 
mately 600,000. The growth of 
this industry during the last few 
years has been remarkable, and 
the future cannot even be fore- 
cast. — The Editor. 


E arly in the history of mankind 
came the knowledge of how to 
make simple household vessels 
of sun-baked clay and later 
similar vessels crudely baked by fire. 
Someone soon discovered that water 
kept in a covered porous jar of this sort 
remained deliciously cool. He saw the 
beads of moisture upon the outside, 
but never suspected that the evapora- 
tion of the liquid through the porous 
surface of the jar caused the pleasant 
coolness. 

The use of ice and snow as cooling 


are not much colder than a winter's 
frost.’* It has been stated that the 
great Sir Francis really died because of 
his scientific aeal concerning refrigera- 
tion. One winter day he ordered his 
carriage to halt while he climbed into 
a snow bank and filled the body of a 
chicken with snow, intending to dis- 
cover if the flesh could not be longer 
preserved by such treatment. He be- 
came chilled through and soon con- 
tracted pneumonia from which he died. 

A hundred years ago Michael Fara- 
day succeeded in condensing ammonia 


areas over-ridden with disease and 
pestilence of a magnitude heretofore 
unknown. Refrigeration allows a con- 
tinuity of flow through the different 
channels of distribution which makes 
us not only husband our dollar, but 
also gives us food when and where we 
want it. Large refrigerating plants 
may house millions of dollars worth of 
perishable merchandise, but their deal- 
ings are all of a wholesale order. All 
the tangible advantages of the large 
establishments, even to freezing des- 
serts or making ice cubes, are now 


agents for food was known as far 
back as the ancient Egyptians, 
who filled shallow, porous trays 
with water and placed them on 
beds of straw. They were ex- 
posed to the cool night breeze, 
and due to the coolness and evap- 
oration a thin film of ice was 
formed, which was removed at 
dawn by slaves and stored away. 
The same practice is followed 
even today in India. 

Alexander the Great had his 
serfs carry down packed snow 
from the mountains, and place it 
in deep trenches with hundreds of 
kegs of wine, so that his epicurean 
feasts might be graced with cool 
vintages. Nero followed a simi- 
lar course, employing an army of 
slaves to keep his rare wines cool. 
Marco Polo, the great Italian ad- 
venturer in the Middle Ages, 
brought from China and Japan 
recipes for water and milk ices. 

C ATHERNIE de MEDICI 
in the 16th Century, visiting 
France, took with her a favorite 
chef to make sure that she would 



available for every home. It may 
be said that about equal credit 
belongs to France, England, and 
America for the early develop- 
ment of ice-making machines. 
Doctor Gorrie of Florida took out 
the first American patent for a 
practical machine in 1845. 

The harvesting of natural ice 
was always a picturesque affair. 
Where are the 160 ice houses 
which flourished on the banks of 
the Hudson in 1880? Most of 
them have gone into decay, some 
of them are used for mushroom 
growing, and many are still wait- 
ing for the roof to fall in. The 
reason for the change is the rise 
in labor costs, improved utiliza- 
tion of power, and improved 
generation of power. Labor was 
the largest factor in the cost of 
natural ice. But labor is only one 
quarter of the cost of artificial ice. 

I N the last few years the trend 
has been, and still is, toward 
automatic refrigeration. And be- 
cause of the research and educa- 
tional activities of the manu- 


be served each day with frozen Cross Section of the Refriobratino Unit facturers of these machines, the 
creams. Sir Walter Scott tells influence is felt in homes where 


how, during the Crusades, Saladin, 
King of the Moors, amazed Richard 
the Lion Hearted by sending him a 
gift of frozen sherbet. 

In the Elizabethan age. Sir Francis 
Bacon, in one of his greatest books 
said: “Heat and cold are Nature’s two 
hands whereby she chiefly worketh, 
and heat we have in readiness in re- 
spect of fire, but for cold we must stay 


gas to a liquid by applying pressure 
and then cooling. When the pressure 
was removed the liquid quickly vapor- 
ized, absorbing heat from its surround- 
ings in the process. Here was dis- 
covered the first principle of mechani- 
cal refrigeration. 

Refrigeration in a larger sense is a 
problem which interests every man, 
for without it our daily menu would 


formerly little or no thought was given 
to the preservatlbn of food. It has 
been toand that most food keeps best 
at a temperature of between 40 and 60 
degrees, Fahrenheit, as in this tempera- 
ture di^ructive bacteria are practi- 
cally dorinant. Harmful bacteria de- 
velop by leaps and bounds in moist 
temperature^ above 60 degrees^ with 
the reeult thet there is much waste due 


till it cometh or seek it in deep caves or 
mountains, and when all is done, we 
cannot obtain it in any great degree; 
for furnaces of fire are far hotter than 
a summer's suti, but vaults and hills 


be restricted to that produce which is 
native to the locality in which we live. 
Any attempts to overcome the barrier 
of time and distance without refrigera- 
tion would soon result in metropolitan 


to food spoilage. 

Many Improvements have been 
made in the last few years, both in lee 
and automatic refrigeration cabiaota 
Manufacturers of electxie refrig^tom 




AtoMinfMr 1939 


SCIENTIFIC AMERICAN 


391 



A “TWO-IN-ONE” OPERATION 


A hydraulic press applies pressure to the refrigeral^r-case assembly. Opportunity is given 
to tighten lo bolts, uhieh se( ure the drop-forged base of the unit, with an electric wrench 


have developed their mechanism to the 
point where it is extremely efficient and 
requires, proportionately, less servic- 
ing and attention *than the family au- 
tomobile. Artificial ice has very 
largely displaced natural ice and the 
new refrigerators, whether they derive 
their cooling power from electricity, 
gas, or even kerosene, are making the 
daily visit of the ice man only a mem- 
ory in thousands of households 
throughout the land. 

Over a quarter of a century ago a 
French monk, the Abbe Audiffren, de- 
signed a hermetically-sealed refrigerat- 
ing machine. Some of the earlier ma- 
chines are still running, never having 
been refilled with oil or refrigerant. 
The idea was excellent, but it remained 
for the American refrigeration engi- 
neers to develop this idea and make it 
an everyday article of commerce. 
Fifteen years of research are behind 
the General Electric refrigerator which 
we will describe. An immense fortune 
was spent in investigating and experi- 
ment, but this comes back as the re- 
frigerator units and their cabinets 
come down their respective assembly 
lines. The unit and the cabinet never 
meet until they are placed one on the 
other in their owner's home or store. 

T his refrigerating unit, as illus- 
trated, has the motor and com- 
pressor mounted inside a hermeti- 
cally-sealed casing. The compressor 
is directly connected to the motor, 
eliminating the necessity of a stuffiing 
box and external belt or gear drive. 
This mechanism is then mounted on a 
base which forms the cabinet top and 
together with the evaporator or chill- 
ing unit completes what is usually 
termed a “packaged" refrigerator. 

By confining and controlling the 
chemical refrigerant within the food 
compartment of the cabinet, and al- 
lowing it to boil or evaporate, a certain 
amount of heat is absorbed. If the 
vapor is then carried to a point out- 
side the cabinet and condensed, it will 



HIGH-POTENTIAL TEST 

lilotior is receiviiur the first high-potential 
teat» tirior to the inotor*puinp tost 


give up this heat and the cycle may be 
repeated until the desired temperature 
has been reached within the cabinet. 
The chemicals which are used for re- 
frigeration are liquefiable gases having 
a low boiling temperature and a 
high latent heat of vaporization. 
Sulfur dioxide, methyl chloride, ethyl 
chloride, ammonia, and carbon dioxide 
are the principal refrigerants used in 
household refrigerating systems. Sul- 
fur dioxide, which is used in the ma- 
chine we are illustrating, boils or evap- 
orates at 14 degrees above zero at at- 
mospheric pressure. It is a colorless, 
non-poisonous, non-inflammable gas 
and has no corrosive effect on copper, 
copper alloys, or iron. Leaks are 
easily located by using ammonia 
water, a dense white smoke being 
formed when the ammonia and the 
sulfur dioxide react. On account of its 
many good qualities, sulfur dioxide is 
used in the larger part of household 
machines. 

The cycle of an electric refrigerator 
is automatically continuous. The gas 
first evaporates (absorbs heat) and 
cools the cabinet; it is then compressed 
and cooled in the condenser, giving up 
its heat to the surrounding air. This 
cooling under pressure causes the 
vapor to re-liquefy and it returns to the 
evaporator to be evaporated again. It 
will make no real difference which part 
of this cycle we begin with in explain- 
ing it, so let us begin with the pump or 
compressor. The pump sucks sulfur 
dioxide in gaseous form from the 
evaporator, which is located in the 
food storage chamber. This reduces 
the pressure on the liquid sulfur diox- 
ide remaining in the evaporator and it 
therefore evaporates rapidly. That is, 
it boils. 

This boiling may be heard faintly 


by placing the ear close to the evapora- 
tor. It sounds much like the bubbling 
of a boiling pot of cereal or stew. All 
liquids boil at lower temperatures 
when the pressure on them is reduced. 
Water, for example, will boil at lower 
temperatures on a mountain, and at 
common room temperatures in a near 
vacuum. The boiling of sulfur dioxide 
is therefore a common physical phe- 
nomenon of liquids. 

Why boiling should deliberately be 
brought about in a refrigerator has 
puzzled many. The reason is that 
when a liquid boils it takes up heat. 
In fact, it can not boil without taking 
up heat. In this case the heat is taken 
from the food in the refrigerator, which 
is just w^hat we most w^ant. This same 
heat appears in the spiral coil on top 
of the refrigerator. It may be thought 
of as heat removed from the stored 
foodstuffs, conducted to the coil, and 
then cast out. Therefore, an electric 
refrigerator is simply an apparatus 
for “kicking out heat from places in 
which it is not wanted." The kick 
comes in over the electric power lines. 

T O contin .e the cycle, the re- 
maintier of the apparatus is 
simply for^rnd :iuefying the vapor so 
that the pr<»c ^ss w^e have just de- 
scribed can yo on indefinitely. The 
pump driven by the motor, w^hich, as 
described, has just sucked sulfur di- 
oxide vapor or gas from the evaporator, 
compresses this same vapor in the 
large central cylindrical shell. This 
may be seen lying within the outside 
spiral coil. 

When a gas is compressed it in- 
creases in temperature. This is be- 
cause it occupies only a fraction of its 
former volume but retains its former 
quota of heat. Therefore, its tempera- 
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MOTOR-PUMP TEST 

The units must underjfo a motor-pump 
test. This is one of sixteen major teats 


ture goes up. The same thing occurs 
when you pump up a tire with a hand 
pump; the air in the pump becomes 
heated and heats up the cylinder itself, 
as can readily be felt. Likewise, the 
central shell of the refrigerating unit 
becomes hot- just a little too warm to 
hold the hand on very long. 

The warm, compressed vapor within 
the central shell next passes into the 
spiral coil, which has a large cooling 
surface. Here the vapor cools down 
nearly to room temperature. This 
causes it to condense from vapor into 
a liquid, just as steam condenses into 
water in the worm of a still. 

The cooled, condensed, liquid sulfur 
dioxide in the coil now trickles down 
by way of the float chamber on the 
right and re-enters the evaporator, 
to go again through the cycle we have 
just described. 

To do all this requires energy. We 
do not get something for nothing. 
Heat will not depart from our food- 
stuffs without coercion. When using 
ice we never think of the energy aspect 
of the matter, possibly because opera- 
tions involving energy usually involve 
motion, and ice is immobile. It takes 
place there, nevertheless. 

T he compressor unit consists of the 
motor and compressor, together 
\\ith the main frame on which they are 
mounted. This assembly is mounted 
on three vertical springs in order to 
reduce to a minimum the transfer of 
any noise or vibration to the outside 
casing. The motor is of the single 
phase induction type. It is very simple 
and has no brushes or sliding contacts, 
go it does not interfere with radio 
reception. The rotor of the motor is 
pressed on the main shaft. 

The compressor is of the single 
oscillating cylinder type. As the 
piston is moved in and out by the ac- 
tion of the crank pin, the cylinder is 
made to oscillate about its trunnions. 
The cylinder rides on the bearing plate 
and its oscillation opens and closes the 
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suction port« This oscillation also 
operates the all ports- The compressor 
operates at 1750 revolutions per min* 
nte, which is the rated speed of the 
motor. One of the unique features of 
this unit is that it never requires re- 
oiling after It has left the factory. A 
permanent supply of high-grade min- 
eral oil is placed in each unit at the 
factory and, since this oil is never over- 
heated, it cannot become mixed with 
dirt, and it cannot oxidize or evaporate; 
there is, therefore, no need to replace 
it. A simple force feed supplies all 
moving parts with a liberal quantity 
of this oil. 

In this oil bath is immersed a small 
10- watt electric heater usually called 
the “oil conditioner.” Nearly every- 
one is familiar with the inefficient 
operation of an automobile when first 
started on a cold day. Maximum 
efficiency is not obtained until the 
motor and oil reach the proper tem- 
peratures. The oil conditioner in this 
refrigerator is connected to the power 
supply whether the motor is running 



THE CONVEYOR LINE 

Here evaporator<i are boinjj cleamni before 
they are coated with a special lacquer 


or stopped. This heating unit main- 
tains the oil at a temperature which 
will give maximum efficiency of opera- 
tion at all times, and under all condi- 
tions. The average cost of operating 
the oil conditioner is approximately 
one cent per day, but the increased 
operation efficiency of the unit which 
IS effected by the use of the oil condi- 
tioner practically offsets the very small 
cost of the current it consumes. 

The heart of an electric refrigerator 
is the motor and the automatic 
control which regulates the flow of 
power into- the motor. The control 
must be just as positive in its action 
as any other part of the unit. The one 
used in this refrigerator performs the 
following distinct functions: 

1. Gives automatic control of the 
operation of the motor to maintain 
uniform cabinet temperature. 

2. Allows manual control of unit 
operation. 


1^29 

8. Protects the motor against over- 
load. 

4. Acts as a starting device for the 
motor. 

The control also has an accessible 
temperature.adjustment which permits 
the user to obtain any desired cabinet 
temperature within the recommended 
range. All of these features are com- 
bined into one simple control which 
represents an invaluable engineering 
accomplishment. 

The steel casing which covers the 
compressor unit is drawn in two oper- 
ations. Sheet-steel fins are line welded 
to the outer surface of this case. The 
steel fins serve the double purpose of 
providing surface for the dissipation 
of heat and form a support for the 
copper condenser tubing. This casing 
is bolted to the drop-forged base of 
the unit by means of 18 bolts. A 
tongue and groove joint with a lead 
gasket is used to make this connection 
absolutely tight. All parts of the unit 
which are required to hold vapor 
under pressure are designed with a 
minimum safety factor of 20. 

T he evaporator is very interesting 
from a design and production 
standpoint. It is made of three drawn 
steel sections nested together to form 
two compartments. The inner com- 
partment is for the refrigerant, while 
the outer compartment is for a freezing 
solution which acts as a cold storage. 
An air-tight joint between the steel 
shells at their open end is made by 
hydrogen brazing and atomic welding. 
In the brazing process the joint to be 
brazed is first made mechanically tight. 
It is then covered with copper oxide and 
a piece of copper wire is wrapped around 
it. The piece to be brazed is placed in 
a hydrogen furnace where the oxide is 
reduced and the copper flows into the 
seams, forming a solid joint. This 
process is especially adaptable to 
making internal welds. A large num- 
ber of the joints in various parts of the 



LOOKING FOR GAS LEAKAGE 
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refrigerator are made by this brazing 
process. Costs have been reduced to 
a minimum by using every advantage 
of mass production. Presses and 
screw machines are used extensively 
in forming the various parts of the 
unit. 

After assembly, each unit is com- 
pletely evacuated and dried out before 
it is charged with refrigerant. After 
charging, each unit passes through a 
small enclosure and is again inspected 
for leaks. This enclosure contains 
ammonia vapor which readily detects 
a sulfur dioxide leak by the generation 
of white smoke. Then each unit is 
operated in a room which is held at a 
temperature of 100 degrees, Fahren- 
heit, where it must refrigerate satis- 
factorily. Following this test, each 
unit is placed on “running storage” 
for 24 hours as a final cheek before it is 
finally painted and shipped. 

D ifferent as this unit is from 
any other ever manufactured, it 
was necessary for the factory to design 
and build many new and accurate 
forms of equipment to press out the 
steel compressor casing, evaporator 
shells, and cabinet parts. As a result 
of the demand for welding equipment 
to be used in the manufacture of this 
refrigerator, the research laboratory 
spent much effort developing the hy- 
drogen copper-brazing furnaces which 
operate automatically and weld to- 
gether the different parts. The atomic 
hydrogen welding process and the 
electric arc welding method are ex- 
tensively used as well. 

All individual parts, after being 
separately tested, are brought to the 
assembly line where final assembly is 
is made. Manufacturing and factory 
testing are simultaneous operations 
because each unit is tested as the vari- 
ous parts are assembled. The testing 
of these refrigerators may be divided 
into two types: First, laboratory or 
development testing where accurate 
technical data on the operation and 


characteristics of the unit and cabinet 
are obtained; upon this the engineers 
base their final approval of any new 
equipment. The relative advantages 
of new designs or suggested improve- 
ments are here determined. Second, 
testing of units as they go through 
production to insure a uniform high 
quality product which mec'ta all speci- 
fications previously prescril>ed. 

In order to insure a high quality of 
product, thorough factory testing is 
essential. The hermetically sealed 
unit lends itself admirably to complete 
factory inspection, since it can be 
tested at every stage of its assembly 
from the time the compressor is first 
put together until the complete unit 
is in the hands of the shippers. There 
are 16 major tests which each unit 
must pass on its way through the 
factory. 

Immediately after the mounting of 
the motor and compressor on the main 
frame, the unit is put through a half- 
hour test in which its general mechani- 
cal operation and quietness are 
checked. After this motor test, the 
compressor case is placed over the unit 
and it is then put through a second 
and much more severe test. This 
consists of pumping dry air against 
various head pressures of from zero to 
200 pounds per square inch, continu- 
ous readings being taken on recording 
instruments. This test gives a check 
on the volumetric efficiency, powder 
input and starting torque of the motor, 
and the operation of the unloader. 
With 200 pounds per square inch pres- 
sure in the case and condenser, a sub- 
mergence test is made on the complete 
compressor unit in order to determine 
if there are any leaks. Various inter- 
mediate and high potential tests, con- 
trol tests, et cetera, are made until 
the unit is finally assembled and 
charged with the refrigerant. 

One of the primary essentials of a 
successful electric refrigerator is proper 
cabinet construction. In fact, a good 
refrigerator cabinet is equally as im- 



APPI YING HEAT INSULATION 

Heat insulation is placed inside refriR- 
erator cabinet before the innerlining 


portant as a good refrigerating unit, 
since the function of the unit is to re- 
move heat from the cabinet and the 
function of the cabinet is to preserve 
the cold created within it. Years of 
research and experiment uncovered 
the pitfalls in many assemblies, and 
disclosed the advantages of other newly 
designed features which appeared to be 
unconventional at that tim^. The 
all-steel refrigerator cabinet represents 
a great advance in cabinet design. It 
is as radical as the change from woodl 
to steel Pullman cars, or as the change 
from wood to steel bridges. 

T he cabinet consists of an outer 
shell of heavy steel. The bottom 
is crimped in by a 600-ton hydraulic 
upsetting press making practically a 
water-tight joint. Within is the inner 
steel liner with bottom plate elec- 
trically line welded to the walls to 
form one piece. The space between 
the walls is filled with insulation and 
the opening around the door is fitted 
with black “textolite,” specially 
developed for this use. The all-steel 
construction permits hinges and self- 
closing latch being bolted onto the 
steel walls, eliminating any possibility 
of the door sagging and insuring the 
proper door seal. 

The interiors are finished with three 
coats of vftri ous porcelain enamel 
baked and fused to the steel in auto- 
matically coni oiled furnaces. Ex- 
teriors are finished with a specially 
perfected process. Finally, the cabinet 
is crated and travels on its separate 
way to meet the refrigerating unit at 
the time of installation in the custo- 
mer's home. 

Enough sfeel wire to wrap six times 
around the earth at the equator will 
go into the cables of the new Hudson 
River Bridge. A coming article tells 
how this wire is manufactured and how 
it IB shipped to the job. 



ENAMELING INSIDES OF CABINETS 
El^ctHcally heated vitreoua etiamel furnaces are uaed to fuse the enamel. Three coats of 
eiiamel are baked on. The heat is so great that tlie operations are controilod at a distance 
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The Great Flint Mines of Grime’s Graves 

Hoiv Ancient Man Sank Deep Pits in Solid Rock, in 
Search of Suitable Flint for His Implements 

By J. REID MOIR 

Follow of the Royml AnthropoloHioml Inuiitute of OfMt firtHttn end Ireland, Paet-preatdeni, Prefuatoric Society of Saei AngJUm 
Vtoe-preaident, Suffolk Institute of Archeology and Natural Htetory 
{All illustrations by permission of the Prehistoric Society of East Angha) 


T here ure few more beautiful 
parts of East Anglia, in Eng- 
land, than the widespreading 
heath lands of northwest 
Suffolk and southeast Norfolk. Here, 
in a splendid undulating country, the 
heather and gorse grow in profusion, 
while stately clumps of Scotch pine 
trees stand silhouetted against the sky. 
In the ancient past this area must have 
been greatly favored by prehistoric 
man, for in it have been found im- 
mense numbers of flint implements of 
different ages, many of which lie 
scattered about upon the surface of the 
dry and sandy soil. The country is 
very sparsely populated at the present 
day but occasionally may be seen the 
tower of a grey and weather-beaten 
church, or the chimneys of some manor 
house which for many centuries has 
been occupied by a long succession of 
English land owners. 

I N a remote and not easily accessible 
part of this attractive country, and 
set in the middle of tar-stretching 
heath lands, is a place of great interest 
to those who make a study of pre- 
historic humanity. For here our an- 
cestors of the Stone Age mined in the 
chalk for flint, and although many of 
their workings have in the course of 
time been obliterated, there are still to 
be seen several hundreds of cup-shaped 
hollows which we know to be the 
partially filled-in shafts sunk by the 
ancient miners. 

It is only, however, in recent years 
that the real significance of this place 
has been understood. Indeed, the 
state of ignorance formerly prevailing 
about it is clearly indicated by its 



ONE OF THE PITS 

Figure 1 : Rigging ©reeled over a pit by 
the Prehwtoric Society of East Anglia 


name. ‘‘Grime’s Graves” would, in 
fact, almost lead to the conclusion that 
here various members of a family named 
Grime were buried, but such is very 
far from being the case. The name was 
evidently first given to the place by 
the Norse invaders of East Anglia, 
because Grimm is a Norwegian water- 
sprite. When these people came upon 
any site which presented to them un- 
usual and unexplainable features, they 
named it after their particular fairy. 
Thus in England there are ancient 
camps still called Grimspound, and 
similar names, while the prehistoric 
mines we are considering were styled 
“Grimm’s Graves,” a name which in 
the course of time has become altered 
to that by which we now know” it. 


Grime’s Graves occupy a position on 
the plateau of southwest Norfolk, 
where the white chalk is covered by a 
considerable thickness of sand and 
glacial boulder clay. At a depth of 
about 30 feet from the surface of the 
ground, and embedded deeply in the 
underlying chalk, is a layer of very fine 
flint, and it was this material which 
was exploited by prehistoric man. 

N OW, it would be no very easy task, 
even with modern appliances, to 
sink a shaft 30 feet deep and about the 
same width at the mouth, through the 
soft upper strata and into the chalk at 
Grime’s Graves; and when it is realized 
that this was accomplished in early 
times solely by means of deer-hom 
picks and flat bones used as shovels, 
we are filled with amazement at the 
pertinacity and skill of those who 
carried out this stupendous task. 
When, also, it is seen that the pre- 
historic miners, in going through the 
sand and clay, made their shaft with 
a good slope to prevent slipping of the 
sides, it becomes evident that these 
people were by no means novices at 
this work. 

The Prehistoric Society of East 
Anglia has opened two of the pits at 
Grime’s Graves, and by so doing added 
greatly to our knowledge of this im- 
portant site (P’igure 1). It was evi- 
dent from the diggings carried out, that 
a shaft had been sunk from ground 
level down to the layer of the desired 
flint, which was removed over the area 
covered by the base of the pit. After 
this was done lateral galleries were 
driven at right-angles to the bottom 
of the shaft (Figures 2 and 3), and by 




LOOKING DOWN INTO A FLINT PIT 

Fimm g: The ancient pit alter it waa cleared of 
debris. Mouths ol lateral gaiieriee show at bottom 


AT THE BOTTOM OF THE SAME PIT 

Figure S: In the center ie a deer-hom piek left by oaeof the aaeteiit mifieaa 
It is not so inefficient an instrunwnt as oike in%ht suppose heme usinf ^ 
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thb means a further considerable 
amount of the '*floor-etone,’' as it is 
called, was recovered and hauled to the 
surface by means of thongs and proba- 
bly some kind of primitive baskets. 
Upon being brought to the surface the 
flint was flaked with quartzite and 
other similar hammerstones to the de- 
sired forms. Thus around the edges 
of many pits large workshop sites have 
been discovered, and these have yielded 
an astoundingly large number of im- 
plements and flakes. 

The shafts of the mines Were found 
to be filled with alternate layers of 
rainwash and material excavated from 
other pits (Figure 4), and as remains 
of hearths were found deep down in the 
filled-in material it is evident that these 
places served as dwelling places from 
time to time. 



SECTION OF ONE OF THE PITS BEFORE CLEARING OUT 


^T^HE work carried out by the Pre- 
JL historic Society of East Anglia 


Figure 4* When the debris of the centuries was cleared out it was discovered that the pits 
had lator been iiaed as dN^ellmg places Various layers of loosi in-fillmg are depicted 


waft under the direction of S. A. K. 
Peake who, since these initial excava- 
tions, had undertaken many others at 
Grime's Graves. A great deal of ‘dig- 
ging has also been conducted there by 
by P. V. Leslie Armstrong, who has 
made a number of very interesting 
discoveries relating to this immense 
atelier or workshop of prehistoric times. 

Ever since the problem of Grime’s 
Graves was first approached by Canon 
Greenwell, a well known English 
archeologist who opened one of the 
pits in 1875, it had been imagined that 
the ancient work carried out at this 
place had been accomplished by Neo- 
lithic man. But, in the course of the 
more recent excavations it has become 
clear that, although some of the im- 
plements found in the pits and in the 
workshop sites surrounding them are 
certainly of types usually believed to 
be referable to Neolithic times (Figure 
6, at left) other specimens, shovn in 
the same figure, as clearly seem to 
point to having been made in the 
Mousterian-paleolithic epoch; that is, 
the epoch of Neanderthal man. 

The matter has been somewhat 
cleared up by the work of Mr. Arm- 
strong, who has found that in places 
at Grime's Graves three superimposed 
floors are present, and that the most 
ancient of these contain implements of 
paleolithic types; while in the more 
recent and later levels, specimens of 


Neolithic form are discovered. He has 
also unearthed certain (lints from the 
lowest level which bear upon their un- 
flaked crust, or cortex, spirited out- 
lines, evidently made with a sharp 
flint, of various animals (Figure 5.) 

This is indeed a remarkable dis- 
covery, as never before have imple- 
ments of Mousterian form been found 
associated with artistic productions of 



Figure 5 Neolithic times in western 
Europe beffun roughly af 8000 n ( and 
ended about 3000 B.c. Hoth <late8 vary 


this kind. It is, in fact, well to realize 
that if the implements of paleolithic 
type found at Grime's Graves are in- 
deed of paleolithic age, then we must 
recognize that in those remote days 
mining for flint was in \ogue, and an 
artistic sense well developed. Some 



investigators hold, however, that the 
Mousterian-like specimens are really 
of Neolithic age, and that their dis- 
covery points to the recrudescence of 
ancient forms of implements at a 
period much later than that in which 
they were generally made. 

I T is true that no bones of any ex- 
tinct animal have yet been found 
in the excavations at Grime’s Graves, 
and this fact seems to militate against 
assigning a paleolithic date to any of 
the implements there found. But it 
must be remembered that the area yet 
to be investigated is very large, and 
much more must yet remain to be 
discovered regarding the age of the 
various industries at this place. 

One of the problems confronting 
those of us who have investigated 
Grime's Graves was to understand 
how the ancient miners knew that a 
suitable layer of flint was to be found 
at a depth of 80 feet from the surface 
of the ground. In carefully thinking 
this matter out I came to the conclusion 
that the floor stone must outcrop some- 
where near at hand, and that this out- 
crop was discovered and followed up 
to the high ground by the Stone Age 
people. I decided, further, that in a 
shallow and now dry valley, which 
runs close to Grime’s Graves, trial 
holes woul4 probably reveal more an- 
cient workfcgfe than those upon the 
plateau — and t'ds conclusion has been 
found to be correct. Mr. Armstrong 
has, in fact, ound, in close proximity 
to the valley, a aeries of very archaic 
pits which are obviously much more 
primitive than those hitherto opened. 
These are approached by rough steps 
cut in the chalk. 

The work of exploring Grime's 
Graves is still being actively prose- 
cuted. As it goes on it is being realized 


IMPLEMENTS OF DIFFERENT AGES, POUND AT GRIME’S GRAVES 

Figure 6: At left, two elevmtions of a Neolithic artifact; eenter, hand ax of Mouaterian 
right, a aide scraper of Mousterian t 3 rpe. All are shown about one fourth natural size 


that this site is one of the most re- 
markable prehistoric areas at present 
discovered in England. 
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Originally launrhpd as a 42 000-tnn Imltls crmspr which waa con- built Into the carrier as shown Of the two funnels on the starboard 
deraned by the Washington Treaty to bo si rapiiod this ship was re- side, one bonds downwards while the other just clears the flight deck 


Japan’s New Navy 

Quietly, and Without Publicity, a Qreat Battle Fleet Is Being 
Constructed on the Opposite Shores of the Pacific 

By DR. OSCAR PARKES* 

Joint Editor, * Jmno a Ftghttnd Shipa” 


I N View of the possibilties of further 
naval discussions between the 
United States and Great Britain 
regarding limitations or reduction 
of their naval armaments, it is worth 
while turning to the other side of the 
Pacific and taking stock of the great 
fleet which Japan is steadily amassing. 
Year by year her authorized pro- 
grams are regularly passed into service 
without cruiser construction being 
dropped or postponed as in the 
British Navy, and owing to the 
secrecy which obtains with regard to 
the design of new vessels of all classes, 
no publicity is accorded to the extra- 
ordinary development in her cruiser 
squadrons and destroyer and sub- 
marine flotillas which has taken place 
in the last year or so. 

Prior to the World War, the Jap- 
anese modeled their designs more or 
less along British lines. There was a 
certain absence of originality in lay- 
out and the influence of foreign con- 
struction could be traced in every class 
of ship from battleship to submarine. 
Nowa days that is all changed. A 

♦Sec “Among Our G>ntrlbutor» “ page 373 


glance at the illustrations which ac- 
company this article will show that 
Japanese constructors have struck out 
along entirely new lines and, so far as 
profile IS concerned, are producing 
warships as bizarre as those which left 
the French dockyards in the nineties. 
And their singular appearance is a 
very good index to their unique fight- 
ing qualities, for in one way and an- 
other their designers have managed 
to incorporate really wonderful all- 
around qualities in their ships. 

T urning first to the aircraft car* 
riers, we find in the Akagi and Kaga 
the Japanese reply to the American 
Saratoga and British Furious classes. 
Until 1927 Japanese constructors were 
allowed to attend the Greenwich 
school of naval architecture in Iiondon 
and so reaped the benefit of the 
accumulated experience enjoyed by the 
British in this type of ship, thus en- 
abling them to incorporate in their own 
designs the best features of British 
practice. 

In a general sort of way both ships 
resemble the Furious, but are a 


deck higher, and tackle the furnace 
exhaust problem differently. Neither 
was designed as a earner de novo, the 
Akagi having been launched as a 
42,000-ton battle-cruiser and the Kaga 
as a 39,900-ton battleship which, in each 
case, was condemned to be scrapped 
under the Treaty. 

As in the case of the Saratoga and the 
Lexington, the hulls were appropriated 
for conversion into carriers and the 
Akagi, which was launched in April 
1925, was completed during last year. 
She is 763 feet long between perpen- 
diculars, 92 feet in beam, and draws 
2XH feet at her normal displacement 
of 28,100 tons. The hull proper is 
flush^ecked with a marked sheer 
towards the stern, but the deck levels 
are generally so confused that it is 
impossible to follow them with the 
eye. On the forecastle is a flight deck 
leading into the main hangar which 
runs aft to the main deck gun popdtions. 
Along the topside of this d^k amid- 
ships, are the three anti-aircraft gpn 
positions, on each side of which 
4.7-inch guns are mounted, making 12 
in all These are carried out bcddly 
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AIRCRAFT CARRIER **KAGA” 


This ship was launched as a 39,90()-ton hattloshm hut its use for that 
purpose was condemned by the Washington Treaty. It has many 


features, not the least of which is the arrangement of the 
funnels. A funnel on each side carries the smoke aft and downwards 


from the ship’s side on sponsons giving 
% sky arc clear of the flight deck, and 
jeem far more happily placed than in 
the Furious class. Surmounting the 
langar is the main flight deck which is 
jarried out on trussed supports at the 
item to give ample landing space. 

The main armament of 10 eight-inch 


guns is disposed rather curiously. At 
present only three guns are mounted 
on each side along the main deck to- 
wards the stern — a position which 
restricts their command above sea 
level and limits their employment to 
one side only. As the ship is designed, 
a turret containing a pair of eight-inch 


guns should be mounted on each side 
forward under the end of the super- 
structure, and it is understood that 
these have recently been put aboard 
as shown in the illustration. Along 
the water-line, there is an armor belt 
extending from under these guns to 
the after positions, but the thickness 




?/'■ 


10,000-TON CItlllSER “NACHF* 

The rnoit powerfiilly armed of any of the Treaty cruisers. She esrHes torpedo tubes. Her profile shows that her hull has not a single 
19 fight-inch guns, six 4.7 -inch anti-aircraft guns, and twelve xl-inch straight line above water. Note wavy deck line and double curved bow 
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DESTROYER “FUBUKI * 


The moat ^werful destrover yet deaigned Twenty-four of thin tered-up profile the lofty bridge being, perhaps, the moat conspicuous 
class are either built or building The Fvhuki has a peculiarly clut- feature Shijw of this class seem fitted to deal with any contemiiorary 


of this is a secret with the Japanese. 

When designed for 42,000 tons, her 
geared turbines of 131,200 horsepower 
allowed for 28 5 knots speed, but at 
her present displacement this should 
be considerably exceeded and well over 
33 knots IS probably nearer the mark. 
The smoke problem has been dealt 
with in an original manner, there being 
two funnels on the starboard side, the 
foremost of which is earned down- 
wards and outwards over the super- 
structure while the second one ju&t 
clears the height of the flight deck. 
The idea of these is that when the 
ship 18 under weigh, the turned-down 
stack should be used during flights so 
that smoke and fumes will be dis- 
charged clear of the approach to the 
landing deck, while the second stack 
would be employed for screening and 
at sea. 

It has been reported that the idea is 
not entirely a success and that some 
alteration to the stacks, as in the 
Kaga, is to be made. The arrangement 
does not seem particularly happy when 
steaming with the wind on the star- 
board side as the fumes would be 
blown against the side or over the 
decks, and impair visibility. The 
Akagi has a small conning tower under 
the end of the flight deck forward, with 
range floders and searchlights on small 
aponeons along the top. 

The Kaga is a smaller type, is 
shorter and beamier, being 715 feet 
between perpendiculars, 102 feet in 
beam, and, with the same draft, her 
nominal displacement is 28,100 tons 


as in the Akagu The design is very 
much along the same lines but she is 
easily differentiated by the curious 
elephant trunk smoke-stack on each 
side which runs from just forward of 
amidships to right aft where it is 
splayed out and downwards. In this 
arrangement the leeward stack would 
be used during flights so that all 
furnace exhaust would be borne away 
from the flight approach if, as it is 
supposed, all the furnaces can be dis- 
charged into either stack. In the 
British Furious and Argus, the ex- 
haust ducts are fitted with blowers and 
an arrangement of water screens over 
the vents to prevent the wind from 
interfering with smoke ejection, but in 
neither of the Japanese ships do these 
appliances appear to be fitted. 

T he Kaga has a most curiously 
angled hull side and the three pairs 
of 4.7-inch anti-aircraft ^ns on each 
beam are carried out on great curved 
pedestals to clear the flight deck, 
which has a decided upward slope to- 
wards the stem where it is borne out- 
ward on a single pillar on each side. 
The quarts deck is short compared 
with that of the Akagi and is likely to 
be extremely uncomfortable at sea if 
both funnols have to be used. The 
main armament is the same as in the 
Akagi and disposed in a similar 
manner 

Both ships win carry between 50 and 
60 planeSi but owing to the secrecy 
which has been observed over their con- 
struction^ nothing whatever is known 


as to their internal arrangements. 

As a 89,900-ton battleship, the 
Kaga was designed to steam at 23 
knots with her ship horsepow^er rating 
of 91,000; now she is reported to be 
able to reach 25 knots. Each ship car- 
ries only two light masts for radio. 

According to the present opinion as 
to the best size for carriers, these ships 
are far too big and are not likely to be 
very successful as flight platforms. 
Airmen seem to be agreed in preferring 
a carrier w^ith a funnel as it enables 
them to judge the proximity of the 
deck with greater certainty, and it 
remains to be seen whether the alterna- 
tive schemes in stacks, as tried out in 
these two ships, will prove to be better 
than the big starboard funnel adopted 
by the American, British, and French 
navies. 

No bolder Innovation in cruiser 
design has been seen for many a long 
day than the Kako, which was com- 
pleted in 1926; and tho 10,000-ton 
Nachi — first of a class of eight “Treaty” 
cruisers — is the logical development of 
this 7000-ton ship to Treaty limits. 
There is the same flush-decked hull of 
sinuous outline, the towering mass of 
bridge-work and mast combined for- 
ward, and light tripod aft, the curiously 
trunked funnels with a mftrked rake, 
and the quaint superstructures dotted 
with box-like searchUght and range- 
flnd^ platforms. But Instead of six 
turrets, in groups of three fore and aft, 
with a single eight-inch gun apiece, ^he 
Nachi carries five larger gun<4uyiiies, 
each oontiiiiatng a pah* of sight^tiieh 
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guns giving an axial fire of four, and a 
broadside of 10 guns. Amidships she 
mounts six 4.7-inch sky guns with 12 
21-inch torpedo tubes in groups of 
three above water. She is, therefore, 
the most powerfully armed of any of 
the Treaty cruisers. Her dimensions 
are: length 630 feet, beam 57 feet, 
draft 86}^ feet. 

The hull is triple shelled and specially 
designed to give the utmost possible 
protection against under-w ater attack, 
with water-line and augmented deck 
armor over the engine and boiler com- 
partments for 410 feet amidships. 
This water-line belt is three to four 
inches thick and extends from the base 
of the third turret to just abaft the 
fifth, while the thickest deck armor is 
five inches. The turrets have six-inch 
faces and are apparently far more 
substantial than those mounted in 
other Treaty cruisers. If all this 
armor has been worked into the ship 
as reported, it is little short of wonder- 
ful that a ship horsepower rating of 
130,000, giving a maximum speed of 
33 knots and a deep load speed of 32 
knots, should have been provided with 
a fuel capacity of 2000 tons of oil. 
The Narhi seems to lack the high free- 
board of ships of the British Covnty 
class with their magnificent accom- 
modations and decks eight feet and 
more in height, and gives one the im- 
pression of being a sinister fighter of 
infinite possibilities. The wavy-line 
design of her hull is unique among the 
navies of the world. 

It is understood that the Nacht will 


carry four planes, the hangar being 
abaft the main mast with a catapult 
between this and the fourth turret. 

Of this class, the Nacht was com- 
pleted at the end of last year; the 
Myoko, Ashigaro, and Harugo are now 
finishing and on trials; the Atago and 
Takao will be ready in 1930 and the 
Chokai and Maya the following year. 

I N the Fnbuki, Japan has produced 
the most powerful ty pe of destroyer 
yet designed, and 24 vessels of her 
class are built or building. On a dis- 
placement of 1700 tons — 1850 full 
load— they carry an armament of six 
4.7-inch and two sky guns, with nine 
21 -inch torpedo tubes. Unlike pre- 
vious practice which has favored guns 
disposed singly, the Fabidi carries hers 
in pairs inside large roomy gunhouses, 
one on the forecastle and two aft, all 
having very wide arcs of fire. The 
torpedo tubes are in triple mountings, 
one set being raised well above deck 
level between the funnels, and the 
other two fore and aft of the range- 
finder platform amidships. With a 
rating of 45,000 ship horsepower, the 
designed speed is 34 knots. In appear- 
ance she presents a peculiarly clut- 
tered-up profile, the bridge being lofty, 
with a light tripod mast after the 
French fashion. Note the boats car- 
ried on the forecastle, the big ven- 
tilating cowls athwart the fore fun- 
nel -these have disappeared from all 
destroyers since the war and high 
freeboard forw’ard. These boats ap- 
pear particularly well fitted to deal 


with any contemporary, and carry an 
armament which would have been 
considered suitable for a light cruiser 
in the not so very distant past. 

The German submarines which 
were allotted to Japan at the end 
of the war prove to have been a very 
decided factor in the design and 
development of her under-water craft. 
In the types of large ocean-going 
boats, the influence of the I" -125 is very 
apparent. Although this boat was 
destroyed according to arrangement, 
numbers I-l to J-5 are exact copies of 
her, and subsequent numbers are 
variations in one w ay or another. The 
boat shown, 1-63 ^ recently completed, 
is a fine all-around type displacing 1659 
tons on the surface and 2200 tons sub- 
merged, the dimensions being 320 by 
25*^4 by 16 feet. 

Forward of the conning tower is a 
4 7-inch gun with a three-inch sky 
gun aft, and the torpedo armament 
consists of eight 21 -inch tubes. The 
horsepower of her Diesels is 6000, 
giving a speed of 21 knots on the 
surface, the motors for submerged 
cruising allowing for 10 knots, A very 
large cruising radius about 16,000 
miles is attributed to boats of this 
type, and they are supposed to be cap- 
able of crossing the Pacific and back 
without re-fueling. 

The hull IS somewhat reminiscent of 
the older British “K" class except that 
the cut-water is straight. Earlier boats 
of this type were fitted w4th a net 
cutter at the bows, but this has now 
been removed. 



StTBMARINE “1-63” 


la dtsigning her submarines, Japan studied the German U-boata type submarines distinctly show the German influence. The *‘1-63’* 
which were allotted to her after the war. The result is that her ‘T*' is said to be capable of crossing the Pacific and return without refueling 
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F rom antiquity to the present 
day wide interest has invariably 
been aroused by the appearance 
of a bright comet. In olden 
times this happened mainly from fear 
that the comet was a dire portent of 
coming evil. But even this groundless 
superstition has been of real service to 
science in later centuries, for the 
ancients' accounts of comets are re- 
markably accurate and complete. This 
is proved by the fact that written 
records remain of every one of the 27 
returns of Halley's (hornet since 85 B.c. 

Though these fears are now happily 
allayed, comets have still a strong hold 
upon the public interest, and this 
is entirely reasonable. They are 
undoubtedly the most romantic 
bodies known to astronomy. They 
appeal not only to the eye and to 
the reason but to the imagination. 

First of all they have the ro- 
mance of the unexpected. A ma- 
jority of all observable comets, 
and all the conspicuous ones with 
a single exception, come unher- 
alded. Sometimes they sneak in, 
one might almost say, on the far 
side of the sun and are not de- 
tected until they have grown 
brilliant. 

N ext, though there is good 
reason to believe that comets 
are not really newcomers but 
have visited the sun before, the 
periods which intervene between 
these visits are long and add to 
the romantic feeling. Halley's 
Comet, for example, the only 
bright one which has been seen 
at many returns, takes just about 
a human lifetime to complete its 
circuit. When again it appears a 
few old people remain who can 
remember seeing it as children 
more than 70 years before. The 
remaining bright comets, with 
periods ranging from a few cen- 
turies up into the hundreds of thou- 
sands of years, impress the imagination 
in a different way and make the whole 
sweep of recorded history seem small. 

There are a score or two of comets, to 
be sure, which return at frequent in- 
tervals, but these are all faint and are 
Of interest mainly to the professional 
student. Yet even these are often 
elusive. A comet was discovered, for 
example, in 1928 by Forbes at Cape 
Town and followed for a month by 
accurate observation. This sufficed 


to show that its orbit was elliptic and 
its period about 28 years. It then 
appeared that the same comet had 
been seen twice before — in 1818 and 
1873. The observations of the earlier 
date are only rough estimates and in 
the latter year it was not followed long 
enough to permit the determination of 
its period. But, calculating back from 
the present time, Dr. Crommelin has 
proved the identity beyond question. 
At the intermediate return in 1846 and 
1901 the comet was further from the 
earth and got by without notice. When 
next it comes in 1966 we will know 
where to look for it in the sky and it 


The Puzzles of the Q)mets — 

Why Comets Shine; Why the Heads Appear to Contain Different 
Substances* These and Other Puzzles Are Being Solved 

By HENRY NORRIS RUSSELL, Ph.D. 

Director of the Obaervetory end Chmtrmmn of the Depertment of Aatronomy mt Princeton Univeraity 

\ Obeervatory of the Cernegte Inaittution of fVmahington 

it was still a rather inconspicuous tele- 
scopic object. At perihelion 60,000,000 
miles or so from the sun, it was a 
glorious object with a head as bright 
as the pole star and a tail that 
stretched far across the sky. Then, as 
it receded it faded and shrank till 
within a year it had utterly disap- 
peared. 

These extreme changes arise partly 
but not mainly from changes in dis- 
tance from the earth. Could we sail 
throi^h space along with the comet, 
keeping our distance, we would still 
find differences in its appearance. As 
it approaches the sun it grows larger 
as well as brighter and the tail 
forms, sweeping into space on the 
side away from the sun and 
lengthening until it may extend 
for 60,000,000 miles or more. 

We know now that these 
changes arise from the expulsion 
of material from the main part of 
the comet, which is driven out 
into the surrounding apace and 
then vigorously repelled by the 
sun. 

S OME of this stuff shines by 
its own light and reveals it- 
self spectroscopically as a mix- 
ture of familiar gases, carbon com- 
pounds, cyanogen, carbon monox- 
ide and nitrogen. The rest re- 
flects ordinary sunlight and is 
probably some sort of exceedingly 
fine dust. We are pretty sure 
what drives the gases and dust 
away from the sun. It is the 
pressure of the sun's own light 
upon the minute particles of dust 
and still tinier molecules of gas. 
But what drives them out of the 
comet's nucleus to begin their 
journey, no one has even guessed. 
Considerable forces must be at 
work, for the speed of their ejec- 
tion is often apparently high. But 
we simply do not know what they 
are. Until recently it was unknown, 
too, why certain gases and th^e alone 
did the shining, and why carbon and 
cyanogen should be in the head but 
not in the tail, and carbon monoxide 
in the tail alone. But this has been 
cleared up by recent work. 

Study of the complicated baud 
spectra of these gases has shown tha^ 
the *'tail bands’^ are given out by car* 
bon monoxide only when the mole- 
cule has lost an electron and become 
ionized. Such an accident may 
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HALLEY’S COMET 1909-1910 

Thin showB the diMerded part of the tafl drifting away 
from the comet, due to the preaauie of the aim. light 

is particularly cfertain to be seen again. 

But it is not only in such ways that 
comets seem to be the erratic members 
of our system. Their changes in 
form and brightness are still more re- 
markable. we know just where to 
point our telescopes toward Halley’s 
Comet at any time, but for 75 of the 77 
years of its eircuit it is utterly in- 
visible. As it last approached the sun 
it came into sight first as a tiny hazy 
patch when some 500,000,000 miles 
away. When 200,000,000 miles away 


pen to m atom or molecule by the 
action of short-wave ultra-violet light 
which the sun doubtless emits strongly, 
though our atmosphere keeps the rays 
from reaching the earth's surface. In 
the head of the comet, though the 
gases must be excessively rarefied, 
there may still be some chance for an 
ioniaed molecule to pick up an elec- 
tron, but in the tail where the density is 
infinitesimal there can be no chance of 
this. So the presence of ionized mole- 
cules in the latter is not surprising. 

But why does not the neutral car- 
bon monoxide show in the head? The 
physicist answers again: strong bands 
in its spectrum are in the far ultra- 
violet where we can not see them 
through the blanket of air above us. 
Just the opposite is true for cyanogen. 
Here the neutral molecule has strong 
bands in the accessible region and the 
ionized one has none (if indeed an 
electron can be pulled out of this par- 
ticular molecule without breaking the 



HOW TAILS ARE FORMED 

The material is first expelled sunward 
from the nucleus, then repelled by light 


atoms apart) and we should expect to 
find the bands in the head and not in 
the tail. 

Why these molecules shine has also 
become clear. They absorb energy 
from the sunlight and unload it again 
in bright line radiation. This is just 
what the gases of the sun's atmosphere 
do. The latter are so thick that the ab- 
sorption is heavy and produces un- 
familiar lines of the solar spectrum, but 
in a comet's head the gases are so thin 
that they do not absorb light enough 
to produce visible lines— as was proved 
when Halley's comet passed right in 
front of the sun in 1910. But when 
this amount of light, small indeed in 
comparison with that of the sun's 
disk, is let loose in all directions and we 
see it against a dark moonless sky it is 
visible enough; though moonlight 
suffices to drown out most of it. The 
calculations of 2anstra show that the 
observed brightness of comets can be 
hiBy aec<)uhted tor by this process of 
and one puzale is thus 

if 
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All are relatively faint, fow b»*ing visible 
to the naked eye, and most have no tails 

Many minor problems remain. The 
strongest of all the radiations of the 
comet’s head come from the molecule 
Ca-two atoms of carbon joined to 
each other and to nothing else. Such 
an affair deserves the appellation that 
someone has given it of a ’‘very lone- 
some molecule." It must be highly 
unsaturated, with a strong tendency to 
combine with almost anything else 
that comes along. Indeed this is the 
very reason why it shows its presence in 
our spectra, for the ordinary respect- 
able ‘‘saturated" molecules of tbe 
familiar gases are hard to break apart 
or even to stir up, consequently they 
do not absorb any sort of visible light 
but only light in the remote ultra- 
violet. But the unsaturated molecules, 
which are easier to dissociate or to 
excite, absorb light in the visible region. 

T hese unsaturated carbon mole- 
cules show their spectrum in the 
familiar Bunsen burner in the labora- 
tory. Here the molecules of hydro- 
carbons are being broken up and oxi- 
dized and it is natural to find the frag- 
mentary debris of the process. But 
what breaks up the gases of the comet’s 
head? Though we know^ the fragments 
are there we can not answer. 

Of one thing more at least we can 
be sure. There may be, indeed in all 
probability there are, many more 
kinds of gas in the comet’s head than 



Th© tall trails tbft head only when it ap* 
proacbea jjihe aun. Lator it ''crawfishes" 
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our spectroscopes reveal. If we couldi 
only establish an observatory upon the 
moon, outside the ozone-laden layers of 
our upper atmosphere, we could then 
observe the short waves of light which 
would give us the decisive tests and 
might extend our analysis greatly. 

Meanwhile we may note that the 
gases which are knowm to be present 
are familiar enough. Their names are 
household words, but even by the un- 
initiated they are recognizable as the 
ogres rather than the good magicians of 
the fairy tale of chemistry. We all 
know that cyanogen and carbon 
monoxide are poisons of the deadliest 
sort. Does this bring back something 
of the old fear, and suggest that comets 
after all may be dangerous neighbors? 
While talk of this sort has broken out 
from time to time there w^as a great 
deal of it when Halley’s comet came 
near in 1910 and the earth was due to 
pass through its tail. The tail, to be 
sure, was exceedingly rarefied but even 



SPKCIE.S OF ORBITS 

Near thp earth the throe types nearly 
coincide, making discrimination difficult 


so, the earth, if it drove through a mil- 
lion miles of it, might at the highest 
estimate pick up a hundred tons or so 
of cometary gases. A hundred tons of 
poison sounds terrifying but this would 
be spread over the hundred millions of 
square miles of the front hemisphere of 
the earth and would give about one 
ounce of poison gas, if it were all poison, 
to every 30 square miles. 

Now above a square mile of the 
earth's sui:facc there are nearly 30,- 
000,000 tois o air. To put i/30th 
of an ounce of loison into this w^ould 
not be alarming, particularly as it is 
put in at the i op of the atmosphere a 
hundred miles above our heads. 

It is no wonder, then, that when the 
earth actually passed through this 
comet's tail nothing at all happened. 

Next month Dr, will eoU'- 

elude hif^ discussion of comets^ with 
especial attention to the spectra of the 
head and tail, examples of which will be 
shown with lines of the elements he 
disemses. 
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Press a Button — ^There’s Your Book 

Mechanical Carrier Speeds Up Delivery of Volumes 
From Library Shelves to the Reader 

By GLARE ELLIOTT 

T ime was when books and can businesses so remarkably successful, tinue to pile up, unremoved, the sink- 
those who read them were At the recent convention of the ing bottom rings a bell when the box 
regarded with awe. In the American Library Association in Wash- has become two thirds full, announc- 
early days of printing, each ington, Mr. William Snead, vice-pres- ing to attendants that the receiving 
volume was tethered to its case by a ident of a century-old firm of book- capacity has been reached, 
heavy iron chain, and those who were stack engineers, announced that a Hooks may be loaded on carriers 
scholarly enough to be able to read a new automatic book-distributor which going either up or down, but they are 
book had to travel to some center of “may revolutionize library planning*’ taken off by the automatic comb only 
learning and consult a chained library, has just been perfected and will shortly on down cars. If a wrong button is 
^ But along with the democracy of be installed in four libraries under con- pushed, it can be automatically cor- 
silk stockings, tile baths, and autos- struction in widely separated parts of rected by pushing the proper button 
for-all, books have become an everyday the United States and Canada. A repeat button is also provided so that 

necessity and today the tendency is This invention, patents for which are all carriers can be sent to one floor if 
toward making them as convenient now pending, will be the feature of desired without the necessity for di- 
and quickly available as any other libraries at the University of North recting each car individually, 
popular commodity. Carolina, at Rochester University, at The cost of operation is extremely 

Looking for new worlds to conquer, the University of Cincinnati, and of small. At the University of North 

American designers and engineers re- the Toronto Public Library. It repre- Carolina, the entire system will run 
cently invaded the cultural field, bring- sents the outgrowth of 20 years’ by a three quarter horsepower motor 
mg about many radical changes. Now, study on the part of library designers at a cost of from one to two cents an 
the up-to-date library will do prac- and is the last word in mechanical per- hour. At the Rochester Unixersity 
tically everything but read your book feetion in this “Push-button Age.” As Library, which will have the tallest 
for you. It will house your most the inventor himself describes it, “All bookstack tower so far constructed - 
obscure treatise m a ^O-story steel the brains are in the machine.” 20 stack stories in height — the oper- 

book tower, will preserve its life by Thirty or thirty-five years ago, a ating cost will be only three or four 

Bcientinc heating and cooling systems, book-conveyor designed to operate in cents an hour. 

both directions was installed in the 
Library of Congress at Washington, 
but the return-book feature of the sys- 
tem w^as so cumbersome that it was 
discontinued and now is used only as a 
one-way device to deliver books to the 
main desk. Similarly, in the New^ York 
Public Library different models have 
been tried out, but none has previously 
answered all of the librarian’s re- 
quirements. 

T he features of the new distributor 
which set it high in the list of 
reliable new inventions are that it 
operates in tW’O directions; conveys 
books horizontally, vertically, and 
around corners; has distant control; is 
made to discharge books automatically 
at any given point; contains a number 
of ingenious safety devices; and is con- 
structed BO simply that it does not get 
out of order. 

The two-way book distributor con- 
sists of an endless chain running con- 
tinuously down the stacks, beside the 
will locate it on request within a few main delivery desk, and back up the Each carrier will hold as many as 
seconds, and deliver it to you on an stacks. Carriers eight feet apart con- six or eight books 12 inches by 16 
automatic distributor almost without vey the books to their destination inches in size, lying flat, or It will take 
human handling. where an almost humanly intelligent a large folio 16 inches by 24 inches 

That is what American ingenuity comb arrangement takes off at each standing on a slant, 
has done with the chained library of tier only the books in cars directed to In fact, the new system will probably 
medieval days. That is what American that floor, and slides them gently into have as much fascination for the 
inventiveness is doing in the world of a padded compartment, ordinary layman as a new building 

education, carrying over into the most This cushioned box contains a spring excavation or a safe-hoisting job. 
scholarly of professions the same effi- bottom which sinks with the weight of Readers in the four libraries men- 
cient systems which have made Ameri- deposited books. Should books con- tioned will doubtless be grouped six 
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deep the delivery desk for the 

drat few months! 

Here's what they will see. Suppose 
that the librarian at the main desk de« 
sires to deliver a book to the 6th stack 
door. As he places the book on a 
passing carrier, he pushes button num- 
ber 6 which also releases a small red 
metal flag on the car. This target 
bears the number 6 so that attendants 
on other floors can see at a glance that 
that particular car is in use and know 
to which floor it is destined. 

When the basket arrives at the 6th 
floor, an aluminum-fingered comb auto- 
matically rises and combs off the book 
into the padded box below, returning 
immediately to its horizontal position 
forming a convenient table. Mean- 
time, the flag has dropped down, mak- 
ing the carrier free again for books 
going to other floors or back to the 
main desk. And all this without the 
presence of an attendant! 

Similarly, books requested at the 
main desk are placed in cars by at- 
tendants from every stack floor in the 
tower and automatically dehvered to 
the reader with true American speed. 

ACCORDING to Mr. Snead, “The 
IX longest time required to deliver a 
book to the main desk from the most 
distant point in the tallest stack via 
the distributor is under four minutes. 
This is in great contrast to many of the 
great European libraries where a reader 
is required to put in a request for a 
research book one day and return for 
it the next. It also speaks well for our 
business-like file systems, since many 
of our large libraries contain over a 
million volumes. 

“Service could be speeded up, if de- 
sired, by putting the carriers three feet 
apart instead of the usual eight feet, 
and gearing up the system to top 
speed. The distributor can be ad- 
justed to run from 60 to 100 feet a 
minute. 

“The new distributor will not only 
increase the speed of service in new 
libraries, but will be a boon to libra- 
rians who must work in out-of-date 
buildings erected 20 or 30 years ago, 
in which reading rooms and storage 
spaces are now overflowing with books, 
but which are architecturally inca- 
pable of expansion. The new mechani- 
cal system makes it possible for addi- 
tional bookstacks to be built away 
from the main library— across the 
street or even on some inside block of 
land which, lacking street frontage, is 
useless {6r other purposes. 

“The necessity for a flexible pro- 
gram of expansion has been proved by a 
recent statistical study which we have 
made of college libraries. This shows 
thati with ordinary growth, the num- 
ber of volumes is doubled every 20 
yOarf* For this reason old library 
not cohitructed to take care 
1^ htevHabte eai^anslon, must find 


some outlet for their rapidly growing 
book collections." 

Another influence of American en- 
gineering eflteiency, translated into 
terms of absorbing knowledge, may be 
seen in the new study cubicles now 
being built in many college libraries 
immediately adjoining the stacks. This 
arrangement divides a large book- 
stack tower into a senes of small 
libraries, wdth all books pertaining to 


one subject grouped together. Such 
cubicles have been found very success- 
ful at Dartmouth, the University of 
Michigan, and in the Widener Memo- 
rial Library at Harvard. 

By this method the student is placed 
near the volumes he requires, is en- 
abled to have greater quiet for serious 
study, and is permitted to keep his 
research books at hand from day to 
day, thus saving attendants’ labor and 
continuous handling of the books. 

The space allotment for each reader 
in an ordinary reading room has been 
estimated by library experts at about 
30 square feet. When only large, 
general reading rooms are provide 1, 
with ceilings from 15 to 30 feet m 
height, each reader occupies from 450 
to 900 cubic feet of library space. 

The study cubicle principle for 
serious readers cuts down this allot- 
ment enormously. Each student oc- 
cupies only about 20 square feet in a 
stack tier 7 feet high. Thus but 150 
cubic feet per reader is required, a 
saving of from two thirds to five sixths 
of the space, witih incalculable im- 
provement in comfort, convenience, 
and concentration. 

The heart of every great library, 
sentimentally as well as financially, is 
in its rare book section, and with 
increased public interest in books, 
their values, in terms of rare editions 
and original manusoripts, have sky- 


rocketed. Many are as valuable and ao 
eagerly sought as rare gems. But even 
here, the modern trend is not to keep 
these treasures locked away from the 
student, but to make them readily 
available. Ours is a practical appre- 
ciation of fine things. No book at any 
public or college library is too precious 
to be used and consulted by any 
authorized student. 

At the New York Public Library, 


only glass doors and devoted atten- 
dants guard such treasures as one of 
the Gutenberg Bibles, first of all 
printed books (dated about 1455); four 
copies of the First Folio Shakespeare, 
seven copies of the Second Folio, 
eight works printed by William Caxton 
in the 15th Century, and the Bay 
Psalm Book, first book to be printed 
in the territory now^ comprising the 
United States, at Cambridge, Mas- 
sachusetts, in 1640. 

B eyond the simple rule that no 
cleaners can enter the rare book 
suite of three rooms without a mem- 
ber of the staff being present, there are 
no complicated regulations or guarding 
devices necessary. The ancient and 
invaluable GpteT berg, a copy of which 
sold at auctioAf or 1 06,000 dollars, stands 
in its place fbet'de several hundred 
others also issuer in the first century 
of printing, all ready for instant use. 

At the Congressional Library in 
Washington, to which a copy of every 
book copyrighted in the United States 
must be sent by law, books which are 
so rare that no price can be set upon 
them, are consulted every day by 
scholars from all over the world. The 
only requirement is that the books be 
read inside one of their special reading 
rooms in which the reader is visible 
to a guard at all times through wire 
partitions. 



STUDY CUBICLES IN COLI.EGE LIBRARY 


This method of conatrurtioo provides a quiet place for study, near the required reference 
books, and enables the Htudrni an<l serious resean h worker to concentrate in comfort 
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American Passenger Air Transport — II 

Safety, Night Flying, Selling Aerial Transportation, and 
Other Phases Are Here Dealt with in Detail 

By PROFESSOR ALEXANDER KLEMIN 

Darnel G uggenhetm School of Aeronaattcst, New York Untveratty 
Assoo/af0 Editor, Scientific AMEftiCAN 


{Continued from Orfoher) 

T he most important point in 
regard to air travel in the 
minds of the public is safety. 
To estimate this factor, one 
naturally turns to statistics. Owing to 
the comparatively recent advent of 
commercial flying, statistics are scarce, 
and what is worse, confused in char- 
acter. It is not fair to group every sort 
of flying together. The hazards of 
military and naval aviation have little 
bearing on commercial civilian flight. 
Accidents occurring in unlicensed 
planes, in student instruction, in flying 
by raw pilots, in stunts, endurance, or 
ocean flights cannot be charged to 
regular air transport. 

Since regular passenger travel in the 
United States dates back scarcely 
farther than the latter half of 1917, 
perhaps the only reliable data are the 
figures for 1928. 

In this year, with 10,427,024 miles of 
scheduled flying on the air transport 
routes of the United States, fatalities 
were limited to 9 pilots and 13 pas- 
sengers. This indicates one passenger 
fatality in something less than every 
1,000,000 miles of scheduled flying. 
For regular passenger services over 
organiz^ airways using multi-engined 
planes, a total of 2,200,000 miles has 


been flown carrying 44,650 passengers 
with but a single fatal accident. (This 
accident was a most abnormal one and 
was caused by the pilot of another 
plane actually '‘stunting^’ into the 
passenger plane.) 

In England, over a period of three 
years, regular passenger services flew 
8,200,000 miles, carrying 89,000 pas- 
sengers, without a single fatal accident. 
This impressive record was only broken 
by a somewhat obsolete land plane, 
without flotation gear, being forced to 
alif’-ht in the English Channel. 

A DISCUSSION of airplane safety 
would lead us far beyond the 
scope of this article. There is no one 
golden rule for airplane safety. The 
complexity of the subject and the num- 
ber of elements which enter into its 
consideration are indicated by the 
790 pages of papers and discussion 
presented at the First National 
Aeronautical Safety Conference in 
New York on October 4 and 6, 1928. 

The Conference indicated the im- 
mense importance of correctly designed 
and located airports and landing fields 
and also decided that the structure of 
the present-day airplane may be con- 
sidered adequate. Very few accidents 
indeed are due to structural failures 


in the air. However, under the score of 
the aerodynamics or flying char- 
acteristics of the airplane, much re- 
mains to be done. At the time of 
writing, a number of American and 
European entries are entered in the 
Guggenheim Safe Aircraft Competi- 
tion. 

The object of the competition is to 
secure planes which, without loss of 
speed or carrying capacity, will achieve 
slow landings and shorter landing 
runs; will have the ability to come into 
a small field surrounded by obstacles 
and to take off from restricted terri- 
tory; will have stability or control 
under all possible conditions; and will 
have the valuable characteristic of not 
‘‘stalling’' or losing lift and control 
when flying at too large an angle to the 
wind. All indications are that the 
minimum requirements of the com- , 
petition will be readily met and that a 
great step forward will thereby be 
achieved. 

The safety and reliability of aircraft 
are even more dependent on the in- 
stallation of the engine than on the 
engine itself. It is extraordinary what 
care has been lavished on such details 
as clean air intake for the carburetor, 
gasoline tanks and |)iping, lubrication 
system, ignition, et cetera. Some of 
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PASSENGER COMFORT 


Wide, well-upholstered seats feature the cabin of the 
Christopher Columbus, of the Pan American Airways, Inc. 


th« recent endurance flifi:hts have 
shown what remarkable progress has 
been achieved* With proper power 
installation, the hazard of fire has 
been largely removed. Of course, 
the advent of a practical aircraft 
Diesel engine consuming non-inflamm- 
able fuel would reduce fire-hazard to 
a minimum. 

The use of multi-engined planes 
capable of functioning with at least 
one engine out of commission provides 
a decided safeguard against forced 
landings. 

Immense progress has been made in 
recent years in aids to navigation — 
lighting, radio beacons, weather serv- 
ice, instruments for blind flying. Space 
will not permit us to discuss these aids, 
it is sufficient to say that the Govern- 
ment services, scientists, engineers, and 
operators are all working strenuously 
and co-operatively on these manifold 
developments, which will vastly en- 
hance the safety of flying. Even the 
difficulties of fog flying will be over- 
come. 

W ITH their fairly profitable oper- 
ations in the field of mail 
carrying, and with their vastly in- 
creased capital resources due to gen- 
erous financing by the public, operators 
have attacked in very thorough fashion 
the questions of organization, mainte- 
nance, and ground and flying personnel. 
It is now customary to carry two 
licensed pilots on large passenger 
planes. In the improvement in these 
matters the public will also find en- 
hanced safety. 

Our lighted airways are being rapidly 
extended, and night flying on well- 
organized airways is, in the opinion of 
experienced airmail pilots, no more 
hazardous than day flying. It is true 
that there is a certain reluctance in the 
public mind to fly at night, and that 
the transcontinental services are ar- 
ranged for night travel by rail. We 
believe that this is 
only a passing phase 
and that the public 
will ultimately be per- 
fectly content to fly 
hy nlfiCht. There is a 
story Si non e wro, 
bene tr^vato, that 
when Pullman was 
trying to organize his 
company, the bankers 
he consulted laughed 
at him and told him 
that It Would be im- 
possible to get passen- 
gers to ride on a train 
at night. 

There are many as- 
pects of afrplatie safety 
Which it is impossible 
lor one who ie flying 
m a eagutal passenger 
to tmp^ Theie are 
. Oepe^ which 


he can readily observe, pass judgement 
upon, and what is more, by granting or 
withdrawing patronage and by per- 
sonal recommendation to operators, 
further quite considerably. 

Major R. H. Mayo, Consulting 
Engineer to the British Imperial Air- 
ways, gave a splendid resume of such 
aspects in a paper presented before the 
Safety Conference. 

First of all, passengers must be 
able to reach their particular airplane 
without crossing the path of other 
airplanes in the vicinity -a compara- 
tively simple problem in airport man- 
agement. All risk of walking into a 
propeller should be eliminated by 
suitable guards or fixtures. Passengers 
should not be asked to pass tlirough 
the blast from a propeller. Air 
travelers are entitled to easy access 
to the cabin, through wide doors, with 


no climbing of slippery 
steps. Doors should be 
securely locked from the in- 
side and pilot, mechanic, 
or steward should be re- 
sponsible for this precau- 
tion. Major Mayo sug- 
gested that there is need for 
the invention of impro\ed 
t> pcs of automatic locks for 
cabin doors. 

If a passenger finds that 
he is roughly jolted in taxy- 
ing or take-off, a letter to the 
company is quite in order. 
With the availability ot 
oleo-landing gears and spring 
tail-skids, there is no excuse 
for jolting except on the 
very roughest ground. 
Properly fixed chairs also 
make for comfort. Seats 
should be completely pad- 
ded and there should be no 
sharp or projecting edges 
on the seat ahead. A most 
important rule is to remain 
seated when the plane 
starts, and so remain until the airplane 
is well m the air. 

No plane should be so designed that 
a passenger leaning out of a ^^indo^v 
can be injured by a propeller and 
pasnengers will do well to make sure of 
this. 

“Can I smoke?” is a question that 
almost every passenger is liable to ask. 
Provided no part of the gasoline sys- 
tem passes through the cabin, and 
provided the cabin is constructed of 
non-inflammable materials, there is 
little danger in smoking. Smoking, of 
course, may inconvenience other pass- 
engers; on several American airlines 
the provision of a separate compart- 
ment meets this difficulty. 

T here are a few things regarding 
safety in a crash that prospective 
air travelers may like to know : 

Metal construction is far preferable. 
Metal tubing or sections may bend, 
but are not likely to break and splinter. 

The nose of the airplane, while giv- 
ing the best view , is also the most dan- 
gerous position in case of a crash. 
Wings, body, and landing gear all 
help to take up s) ock, and therefore 
a rear position hi 'he cabin is always 
safer. 

There should bt i o heavy baggage in 
the cabin as it is likely to fall on 
occupants in a bad landing. If the 
baggage compartment is in back of the 
cabin, it should be very solidly con- 
structed. 

Travelers w^ho have been accustomed 
to the belts used in open cockpits may 
be slightly surprised that no belts are 
provided in a closed cabin. The rea- 
son for the difference in practice is 
obvious. It is only in extremely 
bumpy weather that belts may be 
helpful, and they should then be robust 



WOMEN ELVERS 

Amelia Barhaii. tuxwm avSatrix. and Gfadya Mc- 
VattiM# al«n «tar, who is fdiio an ontiuiiiaseic aviatioA fan 
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MFT UP YOUR EYES! 


A stnkinc advertiMPmont of the Ford Motor rompanv, niiwtratinK jrraphically how 
biR truiiRporl companies are ‘ Helling" the idea of uenal tranaportution to the public 


but yielding to movement by the 
passenger. 

At least two doors are essential for 
a cabin carrying more than four 
passengers. In the case of a sea- 
plane, an emergency exit in the roof 
is a necessity. • 

In the case of a nose-on crash, rear 
passengers must resist, if they can, any 
tendency to pile up on the unfortunate 
occupants in front. 

Miss Amelia Earhart is of the 
opinion that a great deal of the business 
of selling aviation is being done to men 
alone, and that if the wife of the 
family does not wish the husband to 
fly, he usually does not fly. We be- 
lieve that there is a great deal of truth 
in this and that is why it is so gratify- 
ing to see prominent w^omen invited on 
the inaugural trips of the great trans- 
continental services. 

F or example, at the inauguration 
of the Universal Aviation Service 
on June 14th, Mrs. Mable Wille- 
brandt, among other ladies, made the 
round trip, spending two and a half 
days in Los Angeles. Mrs. Willebrandt 
w^as highly delighted with the trip. 
Our beautiful movie stars are ardent 
aviation fans, and they wall no doubt, 
as usual, set a fashion for all the young 
women of the country. On the 
Maddux Air Line from Hollywood to 
Agua Caliente, Mexico, 66 percent of the 
patronage comes from the movie stars. 

The newspapers undoubtedly give 
aviation all the publicity it needs. 
Sometimes undue emphasis is placed on 
fatal accidents, but a fatal accident is 
news, and steady, safe operation is not 
news except when summarized once a 
year in an official publication. 

The Ford Motor Company has had 
a splendid series of advertisements in 
the Saturday Evening Post, seventeen 


full-page advertisements have been 
collected in a pamphlet entitled “Lift 
Up Your Eye8,“ which is an artistic 
and historic document. 

The Pennsylvania Railroad adver- 
tised its co-ordination with the Trans- 
continental Air Transport in splendid 
fashion by suspending a huge three- 
motored Ford monoplane in its New 
York terminal. (It would appear that 
oflicials were harassed for days by 
public curiosity; they were even asked 
whether the plane had flown inside 
the station.) 

There is no doubt that judicious pub- 
licity and solicitation of traffic should 
be undertaken by ev ery transport com- 
pany. A classic example of such 
activity was the campaign of the 
Stout Air Service operating between 
Detroit and Cle\ eland, and Detroit 
and Grand Rapids. This included 
direct-by-mail advertising, small cards 
and folders being sent to members of 
clubs and civic organizations. News- 
paper advertising, striking billboards. 


and window difsiplaya proved useful. 
Aerial sight-seeing tours allowed more 
intensive use of equipment and brought 
many patrons to the airlines. Sub- 
sequently, energetic efforts of this sort 
were rewarded by steadily growing 
traffic. 

Our popular writers are very often 
enthusiastic boosters for air transport. 
Will Rogers has written some delight- 
ful stories about flying, and snappy 
sayings in the daily press, which were 
probably worth several million dollars 
of publicity to American aviation. 
(See page 283, October 1929 Scientific 
Americxn.) Some writers let their 
pens run away with them in witty 
mockery of air travel. To anyone 
interested in the real sights of Europe, 
restaurants, caf6s, and rathskellers, we 
heartily recommend Karl K. Kitchen’s 
unconventional book, “Pleasure if 
Possible.** He complains of not being 
able to smoke, of missing lunch, of 
the company of an airsick passenger. 
But separate smoking rooms are now 
provided on our planes, luncheon is 
served on board and airsickness is rare. 
Karl does confess that he wrote his 
humorous notes while flying from 
Munich to Vienna, and that he didn*t 
hit a single rough spot or air-pocket. 
Karl had plenty of time on his 
European travels, and so he concluded 
that he would trav el by train hence- 
forth. Let him have an urgent busi- 
ness trip in view from New York to 
Hollywood, for example, and we are 
very sure he will be a convert to one or 
the other of the transcontinental air 
services. 

I F we have to meet the queries and 
objection of our friends regarding 
air travel, we find the best policy is to 
tell them the truth and nothing but the 
truth. Air travel is far from having 
reached perfection, but it is certainly 
safe enough and pleasant enough for 
any real American, man or woman. 

The interviews of celebrities after 
an important flight are a poor guide to 
what the public thinks of passenger 
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flying, require a trained 

psychology imd immense effort to 
secure an approximately correct cross- 
section of opinion. 

They are very pleased with the 
generally comfortable way in which a 
bus or taxi brings them to the airport, 
and the mipimum of inconvenience 
with which they are guided to the 
plane. 

They get a little impatient some- 
times when the pilot taxies to the far 
end of the airdrome to head into the 
wind and have a long clear run. 

T hey are apt to worry about dizzi- 
ness and airsickness, and to be 
too tense. Unexpected bumps are likely 
to be very disturbing to them. They 
like to walk around, to look at the in- 
struments, to ask questions. Scenery, 
no matter how beautiful, ceases to be 
of interest after an hour or so. Noise 
and confinement make people nervous. 

Hence there should be, in day flying, 
a stop and a chance for a walk every 
two or three hours. 

Some passengers are disappointed 
because they get no thrills. Ladies are 
pleased because there is no dust or KEEPING THE PASSENGER INFORMED 

dirt. They like the fact that the plane Stout Air Service, Inc.. dwtrihute«i theee informative maps fo paasenpors on their lines, 

IS cool in summer because of the follow the progress of the ship ns It speeds along on its schedule 1 route 

interested they will be. In line with 
this idea, we find in the folder of the 
West Coast Air Transport Company 
the following instructive remarks: 

“An airplane always starts and lands 
head against the wind. After a small 
run, the machine almost imperceptibly 
rises from the ground. Air pockets do 
not exist, and when ‘bumps' occur, 
they are caused by upward and down- 
ward currents of air which have a 
similar effect upon airplanes as waves 
lie will accept air travel. have on ships. Dizziness as exper- 

That they will accept it, eventually, is newspapers or magazines or both, ienced by some people when looking 
a matter of not the slightest doubt. The Maddux Airlines have found that down from a high building is un- 
We believe that one of the most im- occasional air travelers have difficulty knowm in flying, as there is no con- 

portant things in flight operation is to in following maps and have installed nection with the earth. In descending, 

keep the passenger thoroughly in- loudspeaking units in the plane. The the engines are always shut off. In 
formed of the progress of the flight, pilot picks up the transmitter, snaps on turning, when an airplane is in flight, 
Following frequent European prac- a switch, and gives the passengers the machine banks, one side is raised 
tice, we believe that every cabin interesting and clear information. above the horizontal and the other 

shodd contain an air-speed indicator Where a steward is aloft, he should lowered. This is a perfectly normal 
and an altimeter to show height, as be intelligent enough to give the movement and indicates that the air- 

well as maps or handy cards such as passengers all the information they craft is under full control." 

shown in our illustrations. Maps need. If two pilots are earned, an in- 

wlth some degree of pictorial repre- formal occasional visit from one TF to these rerr irks had been added 

sentatlon are recommended, from of them should be very agreeable. X the stat^ei t that in certain 

whieh the passenger can follow the Officers on board an ocean liner localities an J ui der certain atmos- 

progress of the trip. Some American gladly assume duties. pheric conditions bumpiness may re- 

companies follow this practice. Others, In general, l^e more passengers gult without endangering the safety of 
such as Stout and Colonial, also supply understand flying the more secure and the plane in the slightest degree, the 

air passenger would have all the 
“Theory of Flight" that he needs. 

In the literature of Stout Air 
Service, we ^ find some equally sage 
advice. The following in particular, 
some air travelers will be glad to have: 
**Some people have ears that are 
I sensitive to the slightest change in air 
density at different altitudes. If so, 
swallow once in a while or breathe a 
(Pteose turn to page 465) 



INSULATING AGAINST NOISE 

His M ^ t&a known m hi mich m this, it is possible 

Is IHNIlio much of noSiHo zrow and the propeliera 


altitude, and warm in win- 
ter. They enjoy the meals 
served aloft. They like to 
sleep in the confortable in- 
clined chairs. The majority 
still considers flying an ad- 
venturous and hazardous 
experience* 

We believe that careful 
and regular operation, cus- 
tom, and above all, time 
are required before the pub- 
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Copra (('hoppod ro- 
coanut) oomt*g from 
the South Seas m 
ships and box cars, 
but the end of the 
journey i« the giant 
eopni silos from 
which it IS sent to 
the various oil rnilla 


America’s ^Cleanest’ Industry 

Fats and Oils Qathered From the Antipodes Are Converted 
Daily Into Hundreds of Carloads of Soap 


T he discovery of soup was 
probably connected tvith the 
boiling over of a pot into a 
bed of wood ashes. And a 
woman s^^ore in a language we would 
not understand today. Or a gentler, 
milder, neater savage, liking clean 
pots, put wood ashes inside and 
scrubbed away with dry grass. She 
got a chemical reaction bet\\een the 
grease in the pot and the lye in the 
ashes which she didn’t understand, 
but it foamed a little and cleaned the 
pot, so she was satisfied and called the 
combination by a name related to 
savofi or aeifi or “soap.'' 

Later, or simultaneously, a savage 
treated sores with this mixture. They 
healed because the mixture cleansed. 
Wherever it touched the hair, it 
turned it red. There was plenty of 
free alkali in those days! The Gauls 
particularly liked this shade of hair 

and introduced it as a fash- 

ion in Rome. 

Contrary to all popular im- 
pressions, the Romans did not 
use soap. The Roman baths 
were luxurious, perhaps even 
licentious clubs, where the 
rites of bathing were elaborate 
but not cleansing in our sense. 

Roman youths and senators 
were rubbed with oil, scraped 
with a bone scraper, rubbed 
with fine sand, perfumed, and 
anointed. Cleopatra came 
clean by “erasure." Her hand- 
maidens manipulated her with 
materials that were either lu- 
bricating or abrasive. The 
almost instantaneous, gentle, 
chemical action of soap and ^ 
water on the skin that takes 


place m our modern bathrooms would of tallow, hand-dipped and hand- 
have seemed to Cleopatra miraculous molded, a step in civilization com- 
as well as blissful. parable with soap. Their original ma- 

1 here is a curious connection be- terials were the same, 
tween light and cleanliness. Early About the 9 th Century Marseilles 
lamps were a bowl of oil in which became the world’s soap center. At 
a wick floated. The first real soap that time all soap was made from olive 
was made from olive oil. There oil. In the 13 th Century two French 
18 as great a difference between the scientists, if we may call them so, dis- 
first soap made and the beautiful covered how to make caustic soda 
white cake floating in your bath from common salt. From that time 

tub today, as there is between a on great strides were made in soap- 

dingy, flickering, odorous olive-oil making. The formulas were improved, 
lamp and Edison s incandescent elec- the cost decreased, and the use of soap 
trie lamp. increased. 

A ftvr I • ,• niany years ago our grand- 

hTER the smoking greasy olive mothers considered the kettle of soap 
. oil lamp came candles neat, tall, prepared from fats and wood ashes 
steady, clean beautiful Candles in sufficient for all household require- 

candelabra of beautiful design were ments. Now we find it necessary to 

multiplied until a room could be use at least a haU dozen different 

StT\hffiZ in every -household. There 

lighted. The first candles were made must be a ^p so pure and fine 

that it can be used with safety 
upon the baby's delicate, sensi- 
tive skin. There must be a 
soap or soap flakes so harmless 
that go^amer-like fabrics, 

filmy chiffon stockings, and 

dainty colored scarfs can be 
washed without harm. There 
must be a soap for the laundry. 
There must be soaps for wash- 
ing floors and woodwork, for 
dishes, for scouring pots and 
pans, for cleaning washbowls 
and bathtubs. 

The history of soap making 
is full of romance even though 
it is almost exclusively carried 
on by large manufacturers and 
TESTING THE BATCH the products are sold under 

old-time soap maker used the rule of thumb but brand names. Romance dc^ 

every step in the process is chemicalty controlled not altogether die WhOU the 
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CRUTCHINC; 

The crutcherg, with villainotM*looking rotating blades, give 
the soapy paste a Uniterm texture il then runs into frames 


plant begina to expand end 
when the basic supplies come 
from half around the world in 
the companies’ own bottoms. 

The story that follows is a fas- 
cinating one. 

The pioneer soap-makers of 
America came together as 
partners, the one a soap-maker, 
the other a candle-maker. 

James Gamble, making candles 
in Cincinnati, and William 
Procter, making soap, found 
each other seeking raw mate- 
rials in the same market. They 
combined business and lighted 
and cleansed the early pioneers 
of the Middle West, Their 
vision in both fields spread. 

Their factories now are scat- 
tered all-over the country and 
they go to all parts of the 
world for materials. The em- 
pire of industry is far-flung. 

Its beginnings were as small as that of 
an obscure Corsican. 

M r, JAMES N. GAMBLE, son of 
James Gamble, one of the 
founders, has given us an account of 
the origin of Ivory soap. It was the 
concern’s first intention to make a soap 
of pure vegetable oils resembling 
Castile soap. The firm bought the 
rights to such a soap from a group of 
men who were doing very little busi- 
ness «nd desired to sell the formula. 
They proceeded according to the form- 
ula and obtained a white soap. 

The soap had no distinctive name at 
first and was merely called ** White 
Soap.” The members of the firm 
recognized the fact that it should have 
a distinctive name and that the name 
“White Soap” would not be satis- 
factory as it was not necessarily ex- 
clusive. They had several meetings 
to discuss the matter. One Sunday 
when Mr. Harley Procter was attend- 
ing services in the Episcopal Church, 


Mt. Auburn, Cincinnati, the passage 
occuring in the 8th verse of the 45th 
Psalm w^as read; 

“All thy garments smell of myrrh 
and aloes and cassia out of ivory 
palaces whereby they make thee glad.” 
Immediately the thought flashed 
through his mind: “There’s the name!” 
He called the members of the firm to- 
gether and the name “l\ory“ was 
adopted and registered m the Patent 
Office. 

In the early days of this soap, its 
manufacture was a rule-of-thumb proc- 
ess. Troubles due to chemical causes 
frequently arose. These troubles were 
overcome, if possible, with the means 
at hand. The science of chemistry had 
not advanced far in those early days, 
but it was gradually coming into com- 
mercial establishments. Finally the 
point was reached where its application 
to the manufacture of soap was in- 
evitable. In 1887 the first chemist was 
employed at Ivory dale and given a 
small space in one corner of the machine 


shop for a laboratory. Very 
soon it was necessary for him to 
have a helper and from that 
time on the chemical depart- 
ment has grown continuously. 
Today the staff of 128 chemists 
represents the evolution that 
has taken place in this one 
respect alone. These chemists 
have the obligation of main- 
taining the standard of purity 
which this soap represents. 

In these paragraphs we have 
outlined a short history of the 
early use of soap and its part 
m the advance of civilization. 
It is interesting to note that 
the discovery and de\elopment 
of economical and efficient 
soap and soap products 
marked the beginning of the 
era in which man began his 
most rapid advance in in- 
dustrial and intellectual ac- 
complishments. 

Not that soap was the sole impetus 
for our present-day civilization, but 
it undoubtedly was a large factor. 
Soap has developed cleanliness — clean- 
liness in the life of man — and with 
cleanliness comes inspiration to reach 
greater heights and a deeper apprecia- 
tion of the joy of living. 

T he raw materials for making 
Ivory soap include cocoanut and 
other vegetable oils. Plantations on 
many islands in the South Sea belong 
to the proprietors who also owm the 
bottoms in which these raw^ materials 
are transported. Cocoanuts, for in- 
stance, are chopped into “copra,” 
dried and transported by tanker to the 
United States. From the port of ar- 
rival they are taken by freight to large 
tile silos at the main manufacturing 
plant. From there the copra is con- 
veyed to the nearby mill where cocoa- 
nut oil is extracted. 

The oil is then stored in large tanks 




MAKING THE CAKES 


The «lab« are cut into lonff atrlps which are in turn ci*t into 
rough iy«ehaped oaken with the aid of equally apaced piano wires 
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WRAPPING 

The wrapping machine performs its task of wrapping the cake putting on the outer wrapper, 
and tucking it in with speed and accuracy that saves a vast amount of useless drudgery 


until needed for the great three-story 
soap kettles. Here “saponification” 
takes place. The required quantities 
of oils and fats are run into the kettles 
through pipes and are treated with lye 
and water. These kettles are steam 
heated. Expert soap makers watch 
the progress of the operation, the time 
varying with the ingredients. Chemi- 
cal analyses are made before the soap 
mixture is drawn off. There are pipes 
connected with these kettles by which 
the spent lye, which contains a large 
amount of water, and the crude glyc- 
erine are drawn off. 

Chemical control of the process is 
necessary so that no free alkali re- 
mains to bite skin or fabric, or free oil 
which will prevent the soap from rins- 
ing well. After the stock has been 
boiled, salt is added, which seems to 



TENSILE TEST 

The tensile strength of all fabrics is 
measured both before and after washing 


gather up the globules of glycerine 
which are scattered through the soap 
paste and force them down to the 
bottom of the kettle. The salty glyc- 
erine and water is drawn off and then 
the soapy paste, still far from being 
finished, is removed. 

To secure the proper, even texture, 
mechanical treatment is essential. The 
soap, while still in a liquid state, is put 
through a process of mixing to reduce 
It to the smooth, uniform consistency 
needed for household use. This is 
known as “crutching” and is accom- 
plished by pumping the soap into 
crutching machines in which revolving 
beaters stir it thoroughly. The soap 
is then emptied through the bottom 
of the Crutcher into a metal frame or 
box, mounted on wheels. The soap is 
then allowed to cool to a solid block. 
Each of the large soap kettles has a 
capacity of from 200,000 to 300,000 
pounds of soap ; some 200 to 300 frames 
are produced from each kettle. The 
gigantic cake of soap weighs 1000 
pounds. When cut up, this block will 
make 1700 cakes of soap which will 
fill 15 or 20 boxes. The frames of soap 
are allowed to cool, harden, and dry 
with the sides of the frames removed. 
When sufl!iciently dry the cutting be- 
gins. 

T he first operation of cutting is 
known as '^slabbing." The 1000- 
pound cake of soap is forced through 
a framework across which are strung 
horizontally a number of fine piano 
wires arranged at a distance equal to 
the thickness of a cake of soap. Thus 
the soap is cut into horizontal slabs. 
These are placed on another cutting 
machine which divides the slabs into 
long sticks, which are then cut into 


cakes on the same machine by another 
cross motion, wires being employed in 
both operations. The cakes are now 
properly shaped — roughly it is true — 
and after being dried in an air-cham- 
ber, they are stamped into the exact 
shape. The capacity of a stamping 
machine is 100,000 cakes a day. The 
cakes are all inspected by running 
them along an open trough illumi- 
nated by an electric light underneath, 
which renders the cakes translucent. 
The inspector throws out any defective 
cakes. 

T he finished cakes are conveyed 
on a belt which runs between 
rows of girls who place them in auto- 
matic wrapping machines. The 
wrapped cakes are placed in boxes, 
which, after sealing, are run down 
chutes to the waiting freight cars. 
Facilities are provided for loading 100 
cars at a time. 

It might be interesting to glance for 
a moment a,t soap chips and flakes in 
the process of manufacture. The soap, 
after leaving the crutcher, is poured 
over a chilled drum. The thin film of 
molten soap cools and becomes hard 
and is scraped from the rolls in solid 
form. This process is continuous as 
it requires slightly less than one revo- 
lution of the chilled drum to solidify 
the soap. As this thin sheet of soap 
comes from the drums or rollers it is 
sliced into narrow ribbons. The belt 
that carries these ribbons goes through 
a drying room where the excess mois- 
ture is driven off, which causes the 
ribbon to crack into flakes or chips. 

Perfumed soap is manufactured by 
the ‘^milling'* process. It is prepared 
like the flakes, then marble rollers roll 
the flakes into powder. In this form it 
can be mixed with perfumes. The pow - 
dered soap then goes through a ma- 
chine which presses the soap into a 
long bar which is cut to size ana 
stamped. 



INSPECTING 

As the cftkes pass, an electric light beloW 
showa the inspector any and all defe^ 
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I)le, thought in some cases to be 
due to ocean waves on cliffs far 
away. 

(4) Quick period tremor long 
continued; observed at Tokyo, at 
volcanoes, and probably at other 
places. Little studied except at 
Kilauea. 

(5) "filting movements of the 
ground. These movements should 
have special instruments. They 
are being studied in some labora- 
tories. They are very interesting 
adjacent to river floods, big tides, 
landslides, volcanoes, and earth- 
quake faults. 

is a splendid book in 
i German, ‘Erdbebenkunde,' by 
A. Sieberg, published in Jena, by 
Gustav Fischer (1923). There is 
nothing in English that is up-to-date. 

“With reference to popularizing 
seismology, there are all the different 
kinds of natural and artificial motions, 
such as waterfall jarring, wave action 
on shorelines, factory tremor, city 
tremor, river flood effects, continuous 
landslip in mountains, traffic jarring, 
blasting, railroads, and other things 
now unsuspected, in w^hich amateurs 
might get interested in unique places. 
If the amateurs were physicists, they 
would do as much for seismology as 
they have done for astronomy and 
photography. But they must interest 
themselves in all kinds of tremors. If 
they go in merely for earthquakes, 
many of them in certain localities will 
have long waits. 

“Big gun concussions could be 
recorded as ‘air quakes’ distinct in 
time of arrival from ‘earthquakes.’ 
The elasticity of different regions is 
very different. Machines every third 
floor of a skyscraper would get a series 
of elevator machinery effects, wind 
effects, or traffic effects. This bears on 
architecture and strength of construc- 
tion. Anyone living near a volcano, a 
geyser or a mine, would get many in- 
teresting records. People in limestone 
'districts would get earthquakes from 
cavern break-downs. 

“You will see that all of this would 
lead to correspondence between ama- 
teurs working on different tremor 
problems, and the invention of all 
sorts of electrical registrations, some 
of which would improve the art.” 

In another communication, with re- 


JAGGAR SHOGK 

hecord?:r 

Tlus ia the first model, date 
192^^ At the loft la the weight, 
a<“roHa the center is tne boom, 
and at the right the stylus and 
recording apparatus, whi(h is 
shown enlarged at the right 
and 18 described in the l(‘\t 

gard to a shock recorder 
which the amateur may 
construct (see illustrations). 

Dr. Jaggar comments as 
follows: 

“Please make it clear 
that this notice is pre- 
liminary. Our first model 
is recording shocks here beautifully 
and is keeping time. It stays on 
the job for big and little, felt and 
unfelt, local shocks, when the strongly 
felt ones dismantle our high-magnifi- 
cation instruments. 

“The amateur’s demand in feebly 
seismic districts is better suited to our 
larger machine of which I sent you the 
earlier blueprints. That is a machine 
for distant earthquakes. [To be pub- 
lished later if there are enough re- 
quests. Dr. Jaggar states that this 
machine could be built for 50 dollars.—* 
Ed.\ 

“T^HE shock recorder applies to 
i eastern Canada, the New Ma- 
drid district of Tennessee- Missouri, 
South Carolina, Montana, New Mexico- 
Arizona, Nevada, California, Hawaii, 
Mexico, and most of Alaska. In many 
places the earthquakes will not be 
exciting at all. In New England or 
Illinois the pendulum ought to be con- 
nected with a 400-day clock and run 
electrically, the earthquakes are so few. 

“By changing the pendulum in the 
shock-recorder to a slow period it 
could be made a teleseism -recorder: 
the stylus tip should be made very 
light. It would still record local 
shocks. This particular work would 
require some knowledge of physics on 
the part of the operator but the simple 
shock-recorder without the described 
change is comparatively easy to use.” 

The following is quoted from No, 
226 of the Volcano Letter, a small, 
interesting weekly periodical published 
at the address stated above, and was 
written by Dr. Jaggar, who is its editor: 

The effort to record time, duration, 
and size of an earthquake has hereto- 
fore appeared to require a masonry 


cellar at constant temperature, time- 
keeping like that of an astronomer, 
clockwork of the finest, observers 
directed by physicists, and five or six 
seismographs of different sensitiveness 
to be ready for big earthquakes, 
medium earthquakes, and little earth- 
quakes. The Tokyo laboratory has 1 5 
or 20 working instruments. 

The present object is to secure cheap- 
ness and attractiveness, in order to get 
records of local motion from many 
places and to interest many people. 
This is what, for meteorology, makts 
the thermometer and the rain gage so 
useful. 

T here is an enormous moral and 
ethical inertia, and even re- 
sistance, to be overcome, in order to 
make the discovery of the distribution 
of small local earth motions interesting 
to the man on the street. Recently 
the presidential addresses of the Seis- 
mological Society of America, the work 
of several associates of the Hawaiian 
Volcano Observatory , an appeal from the 
president of a leading insurance com- 
pany, and a letter from the Scientific 
American, have set the writer to ex- 
perimenting, and the Jaggar shock 
recorder is the result. 

The instrument that I have been 
using in the Kilauea station is made 
of a lead cylinder, hinged with two 
hack-saw blades, and writing on the 
face of an alarm clock. It produces an 
eight-inch ps^er disk with a line written 
around it Uke a gramophone record. 

The operation is no trouble at all 
The paper is smoked, runs a week, and 
is then dipped in dilute shellac. Any 
quiet corner away from machinery re- 
ceives the box, about three feet long, 
which is screws down. It is sensitive 
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00 iMi to show our feeblest instrumental 
ISilauea earthquakes. The time is 
recorded by a dial printed on the paper. 
The cost is about 25 dollars. 

The following paper, describing the 
shock recorder in detail, was written 
by Dr. Jaggar, for presentation before 
the Seismological Society of America : 

T he shock recorder is designed 
for the following purposes: 

(1) To record local earthquakes 
in any house w^here reasonable 
rigidity and quiet can be found. 

(2) To interest the general public 
in a cheap seismograph. 

(3) To furnish data of approx- 
imate time, duration, intensity, 
and location, without any techni- 
cal skill being required, and with 
very little trouble in operation. 

(4) To lead to the creation of 
enough of these instruments to 
furnish co-ordinate data, more or 
less reliable, geographically wide- 
spread, and related to a quantita- 
tive intensity scale. 

(5) To produce an instrument 
made of common materials, that 
anyone may copy, and of standard 
dimensions and weight. 

(6) To embody instrumental 
constants that are simple and 
relatively unchangeable, so that 
the records will vary with the 
phenomena recorded, and not 
with the instrument, its placing, 
or its management. 

(7) To register earthquakes as 
small as E. F. 2 and as large as 
R. F. 9. [R. F. refers to the Rossi- 


definite hour specified is a scientific 
measurement. Fifty such instruments 
giving records and non-records across 
500 miles will pretty v^ell delimit the 
shock. 

The shock-recorder is a single hor- 
izontal pendulum made of a post of 
angle irons, two hacksaw blades for 
hinge, a cylinder of lead weighing nine 
pounds, a long stiff light arm of thin 
aluminum carrying a very small free 
stylus, an or^nary eight-day clock 
which serves for both timepiece and 
drive, a rotating horizontal disk on 
the hour-hand spindle, a smoked 
registration card which is printed in the 
center as a reversed clock dial, a box, 
and a few bolts and screw s. 

The movement both drives the 
mechanism and keeps time for a week. 
The whole clock, with smoked disk 
facing upward, moves laterally two 
millimeters [a millimeter, rnm., is about 
is of an inch. — Ed.] on a straight 
track every 12 hours automatically. 
This has the effect of making the pen 
scribe a new circle offset tw'o milli- 
meters from the last one every half day. 
The card is changed and varnished at 
the end of a week. 

The smoking is done with tongs 
having metal disk jaws just the size 
of the dial. The dial card is thus 
grasped by the tongs wuth the dial un- 
touched by the smoking. The outer 
smoked band is 40 mm. w ide. 

The accompanying drawing shows 
the rugged pendulum, which weighs 
four kilograms, (8.8 pounds) and is ad- 
justed to a one-half -second period. It 
is undamped and designed to syn- 
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vSCALE DRAWING OF THE SHOCK RECORDER 
Thf" cost should l»e About 26 dollars. dci>«ndinjr on the rosouroes, both in maOruil and skill, 
of the maker. In the average case one shoukl bo able to pick up most of the matenala 
around the house or shop, and the rest aro inexpensive. Little machine work is required 


Forel scale of intensity.— Ed.] 

There are many occasions when 
negative information is valuable in 
seismology. That a well known earth- 
quake was not recorded at such and 
audi a place 4 useful knowledge. That 
it was not felt, or that everyone slept 
through it, furnishes no positive in- 
fcMsatlon* That an instrument of 
2 not a trace at the 


chronize with ordinary local earth- 
quakes. It is not troubled by tele- 
seisms or microseisms. The static 
magnification is 19. 

The two horizontal hacksaw blades 
stand one above the other in the same 
vertical plane, and are pinched between 
angle irons bolted to the baseboard. 
They are 16 mm. apart, and the lead 
cylinder is cast about them, its longer 


axis upright, its bottom flush with the 
lower edge of the lower blade. The 
cylinder, 78 by 76 mm., hangs with its 
center 50 mm. from the upright line of 
support. 

The lead weight is supported on the 
upper blade five mm. above its 
center of mass, and the suspension is 
largely in compression, with only the 
upper part of the upper blade in ten- 
sion, at the line of support. This tends 
to instability, a desirable feature. 

T he boom is made of thin alu- 
minum bent in the form of a 
paper arrow, 980 mm. long to the 
stylus tip from the center of mass. 
The boom encloses the outer ends of 
the hacksaw blades. The pendulum 
and clock are contained in a rectan- 
gular box 126 by 26 by 28 centimeters 
in length, width, and height, with a 
glass window at the right over the dial. 
The baseboard is screwed down in a 
closet, cellar, or other quiet place. 

The operator sets up the instrument 
with the heavy mass preferably to- 
ward the north. The clock is lifted 
from its ring support, turned over, 
and wound. It has a common nickeled 
case, with the rotary disk of aluminum 
replacing the usual dial, and actually 
taking the place of the usual hour 
hand, with one revolution in 12 hours. 
The clock ring is on tracks fore and 
aft, and the replaced clock is slid for- 
ward until a protruding pinion engages 
a rack on the baseboard at the right. 
This is w^hat moves the registration 
disk to write spiral records. The card 
dial is now smoked and laid on the 
disk over the clock. Meanwhile the 
pendulum boom has been locked by a 
wooden button away from the clock. 
This bolt is released and the stylus 
comes over the smoked cardboard. 
Before the stylus is dropped on the 
smoke surface, the card dial is rotated 
until the actual time corresponds to 
that part of the dial opposite the stylus 
position. Then the stylus tip is over- 
turned on to the smoke. The machine 
18 now a timepiece and a shock-re- 
corder for a week. 

It may be examined every day 
through its w indow. At the end of the 
week the card s removed and shel- 
lacked. Every successive revolution 
corresponds jjp t ^e 12-hour period in- 
dicated by tSe d il. All are on a disk 
or glossy cardboard six inches in di- 
ameter. Earth quakes from grades 1 
to 9 Rossi-Forel will appear as white 
cross lines, in length from a fraction 
of a millimeter upw^ard. The time 
line is about 35 mm. to the hour, per- 
mitting some evaluation of earthquake 
duration with a magnifier. 

This machine in the hands of in- 
surance companies, school teachers, 
and interested amateurs should be a 
beginning of quantitative data from 
popular observation. 
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The Speed Record of the Universe* 

Light Holds the Universal Speed Record* There Is Qood 
Evidence That a Higher Velocity Is Impossible 


*‘T HOPE 1 do not take up too much 

I of your time/’ said the visitor as 

I he entered the scientist’s olTice. 

“You do not come often enough 
for that/’ replied the scientist, smiling. 
“What can I do for you to-day?” 

“Talk to me/’ said the visitor, seat- 
ing himself. 

“About what?” 

“Well, 1 have been reading lately 
about Professor Michelson’s measure- 
ment of the velocity of light, and I have 
been thinking quite a little about it. 
It is certainly wonderful that a man 
could do this at all. Think of it! 
Something goes whizzing by fast 
enough to go seven times round the 
earth in a single second and a man 
times it as it passes!” 

“Of course,” said the scientist, “we 
must remember that he timed it over a 
distance of several miles.” 

“Several miles! If 1 had been at- 
tempting the job I should have felt 
that T would need several thousand.” 

** AS a nuitter of fact,” said the 

iA scientist, “the first successful 
measure of the velocity of light was 
made over several million miles. 
Roemer, in the 17th Century, de- 
termined this constant of Nature by 
timing the eclipses of the satellites of 
Jupiter. In this connection there is 
an interesting piece of history. The 
velocity of light is distinctly a physical 
constant, and the astronomers rather 
felt that they had the laugh on the 
physicists for having to Ijorrow^ astro- 
nomical facilities to make a physical 
measurement. But in the 19th Cen- 
tury physicists found that they could 
measure the speed of light over a few 
miles of the earth’s surface more 
accurately than it could be done over 
astronomical distances. As a conse- 
quence, astronomers had to correct 
their estimate of the earth’s distance 
from the sun by means of the physi- 
cists* determination of the velocity 
of light.” 

The visitor laughed. 

“Is there anything else that moves 
as fast as light?” 

The scientist shook his head. 

“Nothing that we can measure. 
Light travels about a million times as 
fast as sound in air and ten thousand 
times as fast as the earth in its orbit.” 

“How about gravitation?” 

“We have never been able to devise 

♦Publication approved by the Director of the Bureau of 
Standard! of the IJ S Department of Commerce 


By PAUL R. HEYL, Ph.D. 

Phyxjctat, NmtiontkJ Bureau of Standarda 



MICHKLSON AND APPARATUS 
The famous American optical phyMiclst, 
photojfraphed at tho ‘MKhHson Meet- 
ing” of the Optical Sociotv of America 
which iMiH a tribute to him Below, the 
I12-si(led mirror with whuh he measured 
the velocity of li^ht at Mount Wilson 
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a method for measuring the speed of 
gravitation, because we can not tell 
which way it goes. To all appearances 
it goes both ways at once. The earth 
attracts the sun just as strongly as the 
sun attracts the earth. And now 
Einstein tells us that there is no 
gravitational force between the earth 
and the sun. If this be true, there is no 
speed to measure.” 

“That is a little bit too deep for me,” 
said the visitor, laughing. “Let us get 
back to something tangible. How 


about the heavenly bodies? Do not 
some of them move much faster than 
the earth?” 

“Quite so, especially the nebulas; 
but the most rapidly moving nebula 
yet discovered moves at about one 
eightieth of the speed of light — some 
2400 miles a second.” 

“That is not even a good second,” 
said the visitor, disappointedly. 

“We must remember,” said the 
scientist, “that in comparing the speed 
of light with that of a heavenly body 
we are speaking of two very different 
things. Stars and nebulas are matter, 
possibly rather tenuous and gaseous, 
but still matter. Light, on the other 
hand, is energy. It may be much 
easier for a train of waves to run 
rapidly than for a material particle.” 

B ut are not matter and energy 
regarded as pretty much the 
same thing nowadays?” 

“They are regarded as different 
states or conditions of the same thing, 
just as are ice, water, and steam, or 
diamond and graphite. So w ith matter 
and energy; in essence they are the 
same, mutually convertible into each 
other; in their properties and behavior 
they are quite different. Material 
particles can be made to move with 
different speeds according to the force 
applied to them, but the velocity of 
light in empty space is always the 
same.” 

“A brighter source of light does not 
correspond to a stronger push?” 

“No. The velocity of light is in- 
dependent of the intensity of the 
source.” 

“But suppose one struck a light on a 
moving train; would not the speed of 
the train be added to the speed of 
light in a forward direction, and sub- 
tracted backwards? That is what 
happens when one fires a gun from a 
moving car, is it not?” 

“That is again a case in which matter 
differs from energy. The speed of 
light is independent of the speed of 
the source.” 

“How fast can matter be made to 
move? Does this nebula you speak of 
hold the speed record?” 

“For heavenly bodies, yes; but we 
can do better than that in the 
laboratory.” 

“Rather a difficult experiment, isn’t 
it?” 

“No, not at all, nowadays. Every 
user of a radio set repeats this experi- 
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ment, although he may not know it.” measured in inches, and it is out of the ‘‘But what is there in the tube to 
“Do you mean to say,” asked the question to time directly the passage resist the motion of the electrons? Is 
visitor, “that in my radio set there is of an electron over any such distance, it not exhausted to a high vacuum?” 

something moving faster than 2400 But by applying a cross fire of magnetic “The best obtainable; a very good 

miles a second?” or electric attraction to the charged approximation to empty space.” 

“Yes, the stream of electrons in the particles in flight they can be deflected “Well then — in an empty tube, with 

tube.” slightly, and from the amount of this a good electrical push and pull acting 

“Well,” said the visitor, “I guess deflection thgir speed can be caJ 
this is another case of familiarity culated.” 

hiding the wonderful. I knew — or “Nine tenths of the spctnl of light!” 
thought I knew — all about the action said the visitor. “That may be called 
of radio tubes. I knew that electrons forging to the front of the race. How 

are supposed to be tiny particles, each soon will you be up with the leader?” 

with a negative charge of electricity; “Never.” 

that the filament in the tube shoots “What! And you are a scientist?’ 

off these particles when it is heated; “The difficulties are serious.” 

that the electrons are guided in their “Oh, come now!” said the visitor, 

flight by the law that like electric “Do I have to encourage you? Think 

charges repel and unlike attract; that of what science has accomplished in 

for this purpose the filament is made the past. Suppose it were necessary 

negative and the plate positive by the to build a vacuum tube rugged enough 

B battery.” to stand a few million volts? There 

must be a do25en men in this country 

Q uite correct,” said the scientist, who have the means and the sporting 
“The interest of the matter is blood to finance an attempt to capture 
m Its quantitative aspect. These Nature’s speed record^** 

}>article8 are extremely small and light, 

and therefore easily accelerated. Un- ^HE scientist smiled slightly and 
der the persuasion of the joint attrac- i shook his head, 
tion and repulsion produced by the “That is something which money 
voltage of the B battery the particles can not buy. Nature guards her 

move at a very high speed.” speed record jealously against profane 

“I see,” said the visitor. “I was approach. As the velocity of an 

thinking that anything material mov- electron approaches that of light the 

ing with such a high velocity would be expenditure of effort on our part in- on them -* what is there to retard the 

a dangerous projectile. What saves creases by leaps and bounds. We particles?” 
the situation is that the particles are have good reason from theory to be- The scientist smiled broadly, 

so small.” lieve that to give a charged electron “In an ‘empty’ tube, how can there 

“Exactly,” said the scientist, “but the speed of light would require an be any push or pull on a particle?” 
they are still sufficiently dangerous infinite force.” The visitor laughed, 

when at large, as any one can testify The visitor looked thoughtful for a “I see the point. I guess you have 
who has been burned by radium.” few moments. Finally he said: “There me there. But I do not believe you can 

“How fast can such particles be is something fascinating about what answer that question yourself. Per- 

made to move? What is the labors- you have just told me. Here is a child haps, after all the pumping, the tube is 

tory speed record? Can we match the playing with his mother. As long as not empty.” 

speed of light?” what he does is harmless his mother 

The scientist shook his head. tolerates even a considerable discom- “^^HAT,” said the scientist, “is 

“No, not quite. Tubes have been fort on her part but if the child at- JL an objection which we can not 
made, adapted to stand a high voltage, tempts something that can not be argue away. Space, it appears, may 
in which electron speeds have been permitted he is conscious at once of seem empty and yet be capable of 

observed which are over nine tenths what seems to him to be an infinitely reacting in a manner which we can 

of the speed of light.” superior resistance.” not imagine as coming out of nothing 

“Observed or calculated?” The scientist nodded approvingly. at all. The older physicists said the 

“Well,” said the scientist, smiling, “You have the correct scientific answer was ‘ether.’ That word is 
“of course such tubes can not be spirit.” rather out of fashion today, but the 

built a mile long. They are usually The visitor flushed, and w<nt on: fundamental idea back of it still per- 
sists. For instance, Einstein has re- 
named it ‘curved space.’ ” 

“It certainly seems as though there 
must be soipiet*-ing there,” said the 
\isitor, thoi^ht ally. “Light always 
has the samclspe ‘d, independent of the 
intensity or ni( tion of the source. 
When we try move electrons with 
the speed of light, empty space itself 
rises up to stop us. And how we can 
accelerate them in empty space, I can 
not see.” 

“Nor I either,” said the scientist. 
“The speed of light doubtless has some 
meaning. It must be intimately con- 
MSAStmiNG THE SPEED OF FLYING ELECTRONS nected ^th the ultimate nature of 

ftaetme, M* ITOM C. p«p in « wuTow bunato thnmith allts S.S and thing^; but juat how we ran not yet 

vk If the itihitett JP, S ere optMMitely charged, the ekotrons are deflected Bay . 
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Weighing With Light 

A Novel Instrument Which Weighs a Moving Sheet of Paper 
and Writes a Record of Its Observations 

By FREDERICK A. PEARSON^ 


T he most imponderable thing 
in our daily experience, a ray 
of light, is now being used as 
a balance scale to determine 
the weight of paper in process of 
fabrication. Applied to the largest 
paper machine in the country making 
high-grade ledger, this instrument is 
telling the machine operator a story 
about his product, which he could not 
previously have divined. 

The Opacimeter, so called because 
its readings depend upon the opacity 
of the material measured, demon- 
strates a recently developed use of the 
photo-electric cell in scientific measure- 
ment. The minute effect of light 
passing through the moving web of 
paper is magnified by vacuum tubes, 
and the resultant message passed on 
to a moving pen for permanent record. 

In taking over the function that wns 
once thought to be limited to that 
wonderful instrument, the eye, the 
Opacimeter can accomplish results far 
beyond those of its human prototype. 
Not only is its story unbiased by 
imagination, but it is tireless, while the 
human eye loses its sensitivity after a 
few seconds of intense concentration. 

P aper has always been difficult to 
weigh. The mill method of weigh- 
ing is to cut a dry sheet 17 inches by 
22 inches and weigh this upon a spe- 
cially graduated gravity scale, which 
reads the weight in terms of a ream of 
600 sheets of this size. Paper such as 
the Scientific American is printed 
on weighs approximately 18 pounds 
for a ream of this standard size. This 
paper in the trade w^ould be called 
18-pound paper, taking for granted 
the size and number of the sheets 
required to make this weight. 

Now% were you handed two sheets, 
one of 18-pound paper and another 
which show^ed a weight of 18 1 2 pounds, 
it is barely possible that by holding 
them together before a strong light, 
you could tell which is the heavier. 
However, if you were to look through 
one sample and then another and then a 
third, no human eye could measure ac- 
curately the difference in their weights. 
The mind can not retain a memory of 
a value in terms of light long enough 
to compare it with a succeeding value. 

Such a recording of successive quan- 
tities of light is possible for the Opaci- 
meter, and with a sensitivity far 
greater than that of the human eye. 
A variation of Uth of a pound in 18- 

• See “Among Our Contributors,** po^e 373. 


pound paper is marked by a movement 
of the pen }4th of an inch sideways, 
and double or treble this sensitivity 
is possible if desired. 

There are some striking similarities 
between the Opjicimeter and the 
human organism. The eye would be 
of no value, w'ere you deprived of the 
muscles to move it about; the electric 
eye must be equipped with a motor 
organism. In the human eye the 
message of light falling on the nerve 
ends is carried by the optic nerve to 
the brain, where it is translated into 
a consciousness of the object seen. In 
the Opacimeter the “optic nerve” is 
a rubber covered cable, and the 
”brain” a combination of resistances 
and amplifying tubes. 

In the human system the translated 
message would travel by the nerve of 
the arm operating the muscles of the 
hand and fingers. In the Opacimeter 


the message is carried to a coil of fine 
wire hung in a magnetic field, and 
mechanical jaws energized by an elec- 
tric motor grip the pen and direct it 
back and forth across the recorder 
paper. This is an electrical Robot, 
which not only sees, but writes down 
what it sees. 

Yet while the Opacimeter has cer- 
tain advantages in scientific measure- 
ment, a closer study of the analogy 
only serves to emphasize the illimi- 
table gulf between the miracle of 
conscious organism and the man-made 
mechanism which in a blundering way 
attempts to imitate it. 

The basic theory from which the 
Opacimeter grown is simple. 


Given a photo-electric cell and a 
source of light, then by placing a 
material between them, some form of 
measurement of the material should 
be possible. Add to this the ability 
of vacuum tubes to amplify minute 
electrical impulses, and it would ap- 
pear reasonable that such a means of 
measurement could be made capable 
of automatically recording the message. 

From these simple relationships the 
Opacimeter was evolved. At the start 
no attention was paid to the motor 
function of the device, but every 
effort was directed toward the use of 
the eye, and the development of the 
electrical brain. The mechanical hand 
was already available in any one of the 
recording potentiometers used in py- 
rometric service, and the Leeds and 
Northrup instrument was chosen for 
this device. 

The currents available from photo- 


cells of size suitable for this work are 
in the nature of millionths of an 
ampere, or micro-amperes, when the 
full light of the lamp is directed upon 
the cell. Although minute in com- 
parison with the usual currents flowing 
in an every-day lamp, which uses about 
one fourth of an ampere, micro-amps 
are strong enough to move the deli- 
cately hung mirrors of sensitive galvan- 
ometers, indicating the effect of light. 
When, however, the light was shaded 
by a sheet of paper, the currents avail- 
able from the cell were far too weak 
to give the necessary effect, and since 
it was required to note the almost 
imperceptible gradations of paper, a 
simjple hook-up between the cell sna 



TRACK ASSEMBLY OF THE OPACIMETER 

Thp paper in process (not shown here) moves across the rolls between the spotlight and the 
photo-ele.'tric cell, both shown in the circle. Gear shifting nfiechanlsm at rear end of tracks 
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the recording mechanism was out of 
the question. 

Accordingly a vacuum tube ampli- 
fier was designed using one of the 
simplest known amplifying circuits. 
This was of sufficient sensitivity to 
give results for minute gradations of 
light, but it immediately introduced 
into the measurement a series of errors 
which threatened to eliminate any 
advantage possessed by the otherwise 
accurate device. 

H ere was a foot rule, which at 
any instant might become elon- 
gated to 100 feet. Measuring an inch 
on this scale was a haphazard and 
extremely speculative business. It 
was found that the errors could arise 
from many causes. A change in 
filament voltage brought in one series, 
and a change in plate voltage another. 
Resistances which in radio circuits 
showed all the conservative charac- 
teristics of responsible resistances, 
when used for minute measurement, 
became as erratic as prima donnas. 

Filament emission varied from hour 
to hour without reasonable excuse, and 
rectifying devices that were giving 
complete satisfaction to thousands of 
radio listeners showed up as spotty as 
a leopard. In the confusion of shifting 
electrical values, only the cell carried 
on in a business-like, non-argumen- 
tative way. 

A system of insulation which was in 
keeping with the best radio receiver 
engineering proved to be utterly in- 
adequate for the Opacimeter. Al- 
though the potentials on the signal 
circuits were small, it soon became 




1 




at a potential of 25,000 
volts, was the record a true 
reproduction of light effect. 

Means were then worked 
out to establish voltages 
that would be constant. In 
the Opacimeter the filament 
voltage is held to within 1 
percent of one volt, and 
the plate voltages are held 
to close limits. The re- 
sistance problem was over- 
come by tearing dow n com- 
mercial resistances and re- 
building them for special 
functions. Resistances of 
values of 100,000 ohms or 
less of satisfactory accuracy 
were obtainable from the 
laboratory instrument 
makers. 

It then became possible REAR END OF TRACK ASSEMBLY 

to consider the elimination . ... 

... 4 * 1 ^ Rmall motor drives throujfh tyearing the cariiuges on 

of the constitutional vaga- their tnuks; the light roeeives ourrent from u trolley 
ries of the tubes them- 
selves. This was done by selecting signal current. This instrument has 
two tubes which on test showed the immense advantage that at such 
similarity in all their characteristics, point there are no further errors or 
Then by balancing one tube against heat variations introduced into the 


the other by means of a novel balanc- 
ing circuit, the errors cancelled out and 


circuit by the recording apparatus. 

In this w^ay the light impulse w^as 


left a residue of amplification accurate brought from the electrical eye to the 


enough for the purpose. 


brain and to the finger with its pen. 


CONTROL CABINET 
AND ITS RECORD 

Control of all apparatus is obtained by 
switches on panel; roeordinR potentiometer at 
ri^ht above writes the record on paper. At 
the right m* shown section of an actual record, 
27.6 pounda per ream desired weight— 
being shown by heavy line, and slight varia- 
tions in weight by the wavy line. Since the 
operator could instantly check the weight of 
paper, he was able to adjust it to normal, 
as shown by graph, after it had suddenly 
Snereased due to change of the beater used 

appurent that leakages were taking 
Not until the elements were 
arraxaig^ insulated as if they were 


As a result, by turning one control It now became apposite to consider 
dial, the tubes can be brought into the light which was to shine through 
balance so that wdth 90 volts impressed the paper and start the train of effects 
on their plates, these plates can be into operation. The one outstanding 
readily brought to a potential differ- characteristic demanded of this light 
ing from each other by not more than was “constancy,” inasmuch as a varia- 
1/100 of a volt. At the same time the tion of the applied light would in- 
adjustment changes no resistance value evitably be recorded as a variation in 
in the amplifying circuit, and conse- the paper measured. The pursuit of 

^ quenllv does not alter this rare trait of character consumed a 

PiPI ; the slope of the “mu” year, but was finally surmounted by 

line within the limits the fabrication of a specially designed 
of measurement used, motor-generator set through the 
The Leeds and Nor- courtesy of the Ohio Electric and 
thrup potentiometer Controller Company; this set, in com- 
chosen to read the bination with, storage batteries and a 
message of the light simple adjusting circuit, maintains the 
effect, which message light voltage of six volts wdthin limits 
was now highly magni- of 1 /50 of a volt. 

^^d on the plates of 

the tubes, is a remark- JN March, 1929, an instrument was 
able instrument which X completed and tried out on moving 
automatically adjusts paper in a paper mill. It was imme- 
itself to a point of no diately apparent that this w^as a prac- 

ticable method of measuring the weight 
of paper. l*at no means of taking the 

eye all ^the way across the sheet in 

II' ttV fabricatiDn ad yet been developed, 

/ /jl:...!. thereto e the Opacimeter could 

/ V about one eighth of its 

y h:: ^ ideal usefulness. To understand the 

I 'I conditions better, a word of de- 

scription of a paper machine may be 

1 helpful. 

tf"'* * niiiin Paper comes to the paper machine 

";|f ’/ ^ a milky liquid consisting of a great 

>1 jsiiqi' deal of water and a small amount of 

\ I y stock. The stock consists of the 

:||I -I shredded and beaten fibers of rags or 

"'iC ^ K\\m wood pulp, chemically prepared, to be 

^'*^11 made into paper. This liquid pours 
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on to a moving screen of fine mesh 
which not only advances with its 
liquid load but vibrates laterally to 
form the texture desired in the paper. 
As the screen moves forward, the 
water falls through the screen, and at 
the end of the machine proper, the 
sheet of united fibers, in appearance 
like wet blotting paper, rolls into 
rotating presses. This continuous 
sheet passes over steam heated rolls 
and finally emerges as paper. 

To weigh this sheet as it goes along, 
and all the way across, by the photo- 
electric method, it was necessary to 
find means to convey the photo-cell 
on one side of the sheet, and the light 
source on the other simultaneously. 
This was effected by constructing 
tracks below and above the continuous 


signal to go across the moving sheet* 
In operation ttie Opacimeter is 
practically automatic. Once started 
across the moving sheet, the recorder 
writes the story of the weight of the 
paper passing between the light and 
cell without attention. At the home 
position, which is at the back of the 
paper machine, is a standard to re- 
ceive a small sample of the paper the 
operator wishes to make. Since there 
is no relationship in physics between 
the intensity of a fay of light and the 
weight of a piece of paper, it is impos- 
sible to calibrate the Opacimeter in 
terms of absolute weight. However, 
with a correct sample to start on, the 
Opacimeter can then indicate by how 
much, if any, any further sheet of 
paper varies from the sample. This 


dufltries, say suglir, where the error In 
a factory's shipments would be held to 
much smaller limits. 

It is too early to draw conclusions 
as to the value of the Opacimeter for 
measurements other than paper. There 
are many fields where such a means of 
measurement oiight to be applicable, 
as for instance the w eaving of cloth, 
film and celluloid manufacture, the 
measurements of the densities of 
liquids, and kindred applications. 
Each adaption of this instrument can 
only follow exhaustive study of the 
particular problems of the field con- 
cerned. 

N or is its function limited to the 
measurement of light alone. Its 
sensitivity to electrical impulse is so 



Since the carnage wan U) advance at alow speed and return at high apeed, a 
diihoult problem was encountered by the designers. They aolved it perfectly 


great, that it opens a new realm in 
measuring instruments. A movement 
of the recorder pen on the recorder 
paper is caused by a change in the 
photo-cell circuit of four billionths of 
one ampere. This is, then, an elec- 
trical microscope, and who can predict 
to what use it may be put in the re- 
search of minute electrical effects, as, 
for example. X-ray examinations or 
cathode-ray analysis. 

It is obvious that a development of 
this character could not have been 


sheet, carrying the elements of the 
device on suitulde carriages. 

The matter of relative distance be- 
tween the elements was controlled by 
careful fabrication of the trackways, 
and by allowing the sheet of paper to 
just contact a smooth crystal surface. 
Dry chain drive was used throughout. 
As the recorder was driven by a syn- 
chronous motor, the carriage drive was 
designed for this type of motor. Since 
the time limits were close, no clutching 
mechanism was desired, but a direct 
geared connection between motor and 
carriages was indicated. 

N O electrically controlled gear shift 
appeared avaikthle. The ratio 
of advance to return speeds chosen 
was 1:30, and further to simplify con- 



THE “BRAIN” OF THt OPACIMETER 


Upper compartment of the control cabinet with covirr removed. Back of 
panel are reaiataneeH, metera, and pilot lights. The cable entering the back 
of cabinet carries the “message^’ from the photo-electric cell to tlw recorder 


trol parts, it was required that the gear 
shift use the powder available from its 
own motor drive to shift its gears. 

Employing a hitherto untried sys- 
tem of bringing gears into mesh 
radially, and effecting the change of 
gears by a simple epicyclic train, the 
requirements of the gear shift were 
met. This construction lent itself 
favorably to electric control, as a 
relative movement of the gears could 
be effected by snapping a trip into a 
notch on a moving disk, hence a small 
solenoid could do the work of moving 
parts 100 times heavier than its 
plunger. In addition to the gear 
positions there were two neutral posi- 
tions of no drive available, one of 
w'hich was necessary when the car- 
riages waited at home for the operator's 


is after all the usual method of measur- 
ing. The Opacimeter sets off one 
beam of light against another, and tells 
an accurate story as to its degree of 
similarity with an accepted standard 
of comparison. 

Consider a paper machine that turns 
out three million pounds of paper per 
year. This paper is made to order in 
various weights on a basis of pounds 
per ream. Should the rnanufacturer 
overrun the specified weight by one 
half a pound throughout the year on 
an average of 20-pound paper, then 
he is making a present to the consumer 
of 2 3 ^ percent his paper, or is ship- 
ping out in the given case 75,000 
pounds more paper than he is paid for. 
Obviously this is a condition which 
could not very well occur in other in- 


brought to completion without the 
co-operation of many individuals and 
organizations. A complete list would 
be impossible for this article, but the 
author can not close without a word 
appreciation, not only to those already 
mentioned, but also to the staff of the 
great research laboratory of the Gen- 
eral* Electric Company fropi whose 
brilliant research originated the thori- 
ated filament and the photo-electric 
cell. The practical application of the 
Opacimeter to paper-^making would not 
have been possible without the gener- 
ous co-operation of the Oireetors of the 
Byron Weston Paper Co. of Dalton, 
Mass., who, already leaders in their 
industry, do not hesitate to foQow up 
any experimental work whidh may 
tend to improve their product* 
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Sardine Packing — Grow- 
ing California Industry 


P opular imagination has it that 
most sardines come from Spain, 
Norway, or other European 
countries. It will come as a sur- 
prise to many people, therefore, to 
learn that California packers turned 
out last year 120,000,000 cans of this 
choice food in one-pound oval cans and 
at least 20,000,000 cans of other sizes 
besides many by-products such as fish 
meal, fish oil, et cetera. The one-pound 
can has proved to be most convenient 
for a family of three or four persons. 

California sardines, from six to nine 
inches long, are caught only on dark 
nights when the schools may be located 
by the phosphorescence their move- 
ments cause. Catches are taken to the 
canneries at dawm and packed at once. 
Sardines for the F. E. Booth Company, 
at Monterey, are all caught within five 
miles of the plant. This plant, the 
largest single unit plant of its kind in 
the world, was the first to use the one- 
pound oval can and has a capacity of 


150,000 to 200,000 cans a day during 
the August to March season. 

Incoming loads of sardines are 
weighed at the plant, are then flumed 
through a revolving wire drum under 
a spray of water to remove the scales, 
and are then carried to the receiving 
room where they are cut, cleaned, and 
brined. After drying to remove excess 
moisture, they are prepared for pack- 
ing. Firm fish are selected by women 
and placed in cans: the cans are then 
inspected and placed in a precooker. 
Following this, the cans are drained, 
filled with tomato sauce or mustard, 
hermetically sealed, and placed in 
retorts where they are cooked under 
pressure. Upon removal from retorts, 
the cans are ready for packing into 
boxes for shipment to world markets. 

OFF WITH THK SCALES ^ 

This revolving drum of h#Mvy wiiv mosh, 
and a high pressure Htn arii of water Horvo 
to remove scales from HaulineB as they are 
flumed through. The opeiation is rapid 




MACHINE-SEALED RETORT-COOKED 


Cotiv«yor belts bring the packed but open cane to this machine The sealed cans are placed in retorts where they are kept for an 

which ftWs them with the proper kind of sauce or mustard and hour under high pressure at a temperature of 240 degrees for 

hermetically seals them. In this operation, no hands touch them sterilization. This flnal step insures purity and wholesomeneaw 
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Supplying the Reptile Leather D^nand 

Land and Water Lizards from India, Ringed Lizards from Java, 
Alligators, and Others Are on the *^Wanted** List 


B ecause women have decided 
that they like reptile leathers, 
they have created veritable 
chaos in the kingdom of crawling 
creatures. Their demand for shoes 
and handbags made of the skins of 
alligator, lizard, or snake has developed 
a new means of livelihood for natives 
in out-of-the-way parts of the world 
Central America, India, Borneo, Siam, 
Java. At this time the supply of these 
skins for American tanners who lead 
the world in their conversion to leather 
is probably running around 5()0,0()0 
snakes, 750,000 alligators and 1,000,000 
lizards annually. 

It’s a strange business, this capturing 
of reptiles. Hunting and subduing 
them is often fraught with danger; 
hardships are involved that would 
probably make the business altogether 
impractical if white men, unused to the 
rigors of the tropica, had to be relied 
upon to maintain the industry. 

In the case of alligators, most of the 
hunting is done by night. Usually 
40-foot canoes, which are manned by 
three hunters, are used. The hunters, 
skilled in the art of outgoes nng the 
Baurians who are possessed of more 
than a fair share of shrewdness, 
push along silently through the 
dark night which is broken only 
by a beam of light from an 
acetylene torch w^orn on the 
head of the bow man. Two men 
propel the boat, one of whom 
will act as harpooner when the 
eyes of a reptile have been flashed 
and the boat has come in range. 

B ecause the ’gator’s interest in 
the dazzling light is overpower- 
ing, he remains motionless while the 
boat glides up to him. When only a 
few feet separate hunters and hunted, 
the harpooner, who has chosen a 
weapon gaged to the size of the reptile 
by the space between his eyes, lets 
drive his shaft into the back of the 
beast’s head. 

Usually the reptile sounds and runs, 
but unless he is ver>" powerful and re- 
quires a second harpoon, his end is 
near. Usually after his first run he is 
drawn up alongside the boat, knocked 
insensible with an axe, jaw-bound with 
wire, and dispatched with a knife. If 
small, he is pulled into the canoe to be 
skinned; if large, he is placed on the 
bank till daylight when he is skinned 
on the hunters’ return to camp. 

Two methods of skinning are prao- 


By H. J. PAYNE 

ticed. One is aimed to procure the 
belly portion and sides intact for 
making shoe leather. The other is in- 
tended to preserve the hornback intact 
for making luggage or fancy-goods 
leather. In either case, as soon as the 
skins have been removed they are 
rubbed with salt, rolled, and packed in 
burlap bales for shipment to the 
tanner. Although alligators are pos- 
sessed of flesh claimed by the authority 
A. M. Reese to be edible, no use is 
ordinarily made of the carcasses, except 
to extract oil from some, because of its 
use for rheumatism. 

Because of this fact, if for no other, 
it is doubtful whether alligator farms 
ever could be made to pay. Fourteen 
years are required for one of these 
Baurians to grow to a length of nine 
feet. If after that time no other 
revenue is obtainable than that possi- 
ble through the sale of the skin, 
amounting at best to but a few dollars, 
the utter impracticability of this 
scheme becomes apparent. 



the land lizards. Having located the 
home of one, the natives wait by the 
lizard’s hole until he comes up for a 
look at the world. Six months later 
that lizard’s overcoat, stripped to pre- 
serve the belly intact and appropri- 
ately tanned and colored, is likely to be 
parading the streets in a city half way 
’round the world. 

With water lizards the technique is 
somewhat different. These reptiles, 
which are prolific, have abounded in 
the Sundarbans, that tract of forest 
and swamp fringing the Gangetic delta. 
So-called Gypsies, who live on their 
boats, hunt these lizards with such 
zeal that they have not hesitated to 
cut down great trees— the lizard’s 
natural refuge in order to make a 
kill. One of these lizards, when treed, 
can stick to his perch like a ’coon. 

The more one looks at some lizards, 
the friendlier they appear to be. In 
Java they are actually household pets, 
behaving in much the same way as 
cats in this country. They kill rats 
and small snakes — a valuable service 
indeed. For that reason legislation al- 
ready has been passed in Java limiting 
the number to be taken for their skins. 
Those whose fate it is to serve 
woman’s fancy are caught by 
hand, swung by the tail until un- 
conscious, and then dispatched 
by the native with a head blow. 


LANDING A ’GATOR 

A scene in the Florida Everglades, showing a 
live alligator being hauled Into a small skiff 

Even in the case of shark and 
ostrich leathers, other products than 
the skin have value. Reptilian leathers 
are unique in that there are no com- 
mercial by-products offering sources 
of revenue to those engaged in ob- 
taining the skins for their production. 

The Far East provides the primary 
sources of the lizards that tanners 
have found suitable for leather making. 
Chief among these are the land lizaM 
and the water lizard of India and the 
ringed lizard of Java. 

In India all the members of many 
low caste families go in for capturing 


S OME of these skins are 
dried in the shade to a 
flint-like hardness; some are 
given a preliminary tannage for 
preservation; still others are 
salted for shipment. In any case 
further treatment follows at the port 
where they arrive after passing through 
the rather elaborate network that has 
been spread for their collection. 

By some caprice of Nature it hap- 
pens that the snake whose skin is 
deemed most suitable for leather- 
making is harmless and quite easily 
captured. This is the watersnake, or 
karung, found most commonly in Java, 
Borneo, Siam, and the East Indian 
Straits Settlements. Unlike other 
snakes that are propagated by eggs 
and hatching, watersnakes give birth 
to as many as 24 little snakes at once. 
’These approach their full length of 
from two and one^half to nine feet In 
about six weeks. 

Fot this growth considerable food iff 
required and it is while watersnakes 
are busily engaged in making a living 
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LAUNCHING THL HARPOON 

The harpoon consiats f)f .i long woodon pole with j hiiitablo barb on the end. It i« attached 
to a long strong line. The i)omt of aim that is chosen is the back of the reptile’s head 


for themselves that they are captured. 
Many are caught by natives who simply 
reach over the edge of the river bank 
and scoop them up as they glide by. 
Because they are slippery as eels the 
motion of the native has to be fast as 
lightning if he is to be successful. 

As the demand for watersnake 
leather has mounted, this method of 
catch has given way in some areas 
to the use of seines. In either case, the 
reptiles are dispatched when landed, 
skinned with backs intact, salted, and 
so prepared for market. 

It is said that the anaconda, also a 
w^ater snake, sometimes attains a 
length of 30 feet and a girth of 40 
inches. Because of the great size of 
members of this family of snakes, 
which includes the pythons and boas 
that are primarily land snakes, they 
have a coarser scale formation than the 
watersnake and are in somewhat less 
demand. Still they are tanned to an 
extent that has given rise to a com- 
merce in their skins in India, Indo- 
china, and in South America, whence 
some boas come. 

I N general this snake — monster of the 
kingdom of crawlers — does his 
killing by coiling about his victim 
and crushing him. The art of cap- 
turing has to be modified accordingly, 
and although it varies from region to 
region, one method said to be followed 
by natives is to place a dead baby 
goat, known to be favored food, in the 
neighborhood of their victim. Once 
he has properly gorged himself, he is 
stupefied and in this state can readily 
be killed and skinned. 

Not all reptiles are possessed of 
overcoats that are valuable for leather 
making. The king-cobra, perhaps 
possessed of the deadliest venom of any 
snake, is, however, numbered among 
those whose skins make a satisfactory 
leather and despite the religious taboos 
of Indian natives, a considerable num- 
ber of these skins enter the interna- 
tional commerce. Perhaps it is be- 
cause of these same taboos, which 
cause Hindus to venerate the cobra 
us a holy thing and to keep one under 
every sacred temple, that so little is 
known of the methods of the natives 


for their capture. Underfoot, deep in 
the jungle, rank with thick under- 
growth, dank, silent, and steamy by 
day, made terrifying with the snarl of 
the tiger and the howd of the jackal by 
night, lives this destroyer of life. 

Apparently in the natural kingdom, 
lizards are among the successful foes 
of the cobra. Since the taking of so 
many lizards in India, loss of human 
life from cobra bites has increased to 
such an extent that government action 
may be taken to limit the season and 
therefore the number of lizards 
slaughtered for leather making. 

The technique of catching reptiles 
varies but little in different sections of 
the world but, since the work is car- 
ried on mainly by natives, the methods 
are usually crude and inefficient. For 
example, where whole families engage 
in the w^ork, relatively few specimens 
are captured. Were it possible for these 
natives to be under the direct personal 
supervision of white men, there is no 
doubt that they would use efficient 
traps, developed especially for the job 
in hand, and their catch w^oulcl be un- 
usually large. The result would prob- 
ably be a glutted market and, follow- 
ing this, a shortage of reptiles. 

Nature has given most reptiles 
adornment of beauty— although this 
term applied to the skins of some alli- 
gators and lizards as they arrive at the 
tannery might be questionable because 
of the mud-colored pigment that they 
carry. After all, it is the tanner's 
business to perfect nature's product, 
whatever type of leather he is making, 
and these reptile leathers constitute 


one outstanding evidence of his skill. 
Despite their light weight, the skins of 
lizards and snakes make one of the 
strongest leathers known, thickness 
for thickness. So far as coloring is con- 
cerned, the tanner works his magic by 
removing unsightly dark pigment, and 
substituting an aniline color in a style 
shade without destroying the natural 
markings of the skin. Therein lies the 
marvel of his skill. 

I N one representative tannery 18 dis- 
tinct operations are required for the 
conversion of these skins to leather. It 
is enough to say that after thorough 
cleaning, the processing includes scale 
removal from snakes -and a soften- 
ing and swelling of the skin substance 
to prepare it either for a bark tannage, 
a mineral tannage, or for a combination 
of both. Finally after the desired 
color has been given the skins, they 
are glazed to bring up the luster that 
makes this leather attractive to the 
eye. In this form the skins are sold- 
usually in terms of their width- to the 
shoe or leather goods manufacturer. 
He, in turn, makes shoes, purses, belts, 
and novelties to delight the eye and to 
win fashion’s favor. 

Because that favor is today so wide- 
spread, alligators, lizards, and snakes 
still living in their native habitat must 
watch sharply else they too will join 
the procession of their predecessors 
who have been taken from parts of the 
world where white men cannot live, to 
grace those other regions where women 
say *T want you" and insist on having 
their way. 



NIGHT HUNTING WITH A GUN 

When appromehing alligatore at night, they can be dazzled by a bright motionless. In these two photos, the one at the left was taken by 

and will become so interested in it that they will remain the light of the flare, and that at the right by the flash from the gun 
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HOT^GROUND AT SULFUR CREEK IN THE STEAM- WELL REGION OF CALIFORNIA 

Natural vpntH Himilar to those of Italy occur at “The Geysers/’ 66 650 feet give steam pressure up to 276 pounds, and are rated at 
miles north of San Francisco Wells drilled there reach a depth of 1600 horsepower each. The area resembles the thermal area of Italy 


Power From the Earth 

The Steam Wells of Italy Tap a Large Source of the Earth*s 

Inexhaustible Supply of Energy 

By ALBERT G. INGALLS 


T HK age we live in is the Age 
of Mechanical Energy. Man 
has power in vaster quanti- 
ties than he ever dreamed of 
before Newcomen invented the steam 
engine about 200 years ago. But how 
long will these stores of energy last? 

We derive nearly all our energy from 
coal. Only a fraction comes or can 
come from water power, for there is not 
nearly enough water power in all the 
world to turn the wheels of industry. 
In the United States we now consume 
nearly a billion horsepower of energy. 
This is the basis of the common saying 
that each of us is boss over at least 30 
tireless mechanical slaves. 

There is enough coal in sight to 
last us about 1000 years at the present 
rate of consumption and, although no- 
body living need worry about the 
future source of energy when coal is 
gone, the question is as fascinating to 
scientific people as any question one 
could raise. This question has become 
more patent, also, since scientists have 
come to realize recently that the 
promise, so often held out a decade or 
so ago, that a way would doubtless soon 
be found to release the energy locked 
up in the atom, thus giving us un- 
dreamed of resources, is probably 
empty an irridescent dream. It looks 
as if the sources of our future energy 


were only those which are now in sight. I. 

These sources were classified all- 
inclusively some years ago by Dr. E. 

E. Slosson in his ‘‘Chats on Science,'" 
as follows: 



"‘“''driixino a steam well 

A jsectkm at tulMag for diverting the 
sudden uprushes of eteem shows at left 


Non-solar 

(1) Tides 

(2) Internal heat of the earth 

(3) Internal energy of the atom 

II. Solar 

(1) Direct solar engines 

(2) Indirect 

A. Physical 

(1) Winds: by sails, windmills 

(2) Waterfalls: by waterwheels 

(3) Solar tides and waves 

B. Chemical: oxidation of carbon 

and hydrogen 

(1) Internal: food 

(2) External: fuel 

(a) Gaseous: natural gas 

(b) Liquid: petroleum^ vegetable 

oils, alcohol 

C. Solid 

(a) Coal; andent, limited 

(b) Wood: modern, continuous 

Such a list of souTces looks quite im- 
posing. But a blue pencil drawn 
through those which are inadequate^ 
such as waterfalls, food, and wood; those 
which are mainly impractical, such as 
tid^, tlte internal h^t of the earth, 
solar engines^ winds, and waves; or 
unavtlable, suOh as the internal energy 
of the atomr would leave IdSie list la a 
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greatly shrunken condition. 

Some of the impracticable 
sources may, it is true, 
turn out at any time to be 
practicable, due to some 
new discovery or in- 
vention. (By ‘‘prac- 
ticable" is meant the 
ability to turn out 
economically a large 
part of the billion 
horsepower we use. 

There is a special 
fascination in the 
problem of the 
earth's internal 
energy. This has 
already been har- 
nessed in a few very 
limited, almost 
unique localities 
where it manifests it- 
self controlably. This 
we shall see later in the 
present article. Orrok 
has calculated that the 

Pbolo b5 Sontia Baratttftra dt LarHfrMa 

MEASURING STEAM 
This powerful well at Lardorollo 
Italy, gives ovor 125,000 pounds of steam 
per hour at 14 pounds [irossure per sq. inch 

heat content of one cubic mile of 
earth magma over a range of 3000 de- 
grees at only 10 percent efhciency is 
equivalent to about 60,000,000 horse- 
power for one year. The earth has a 
volume of about 250,000,000 cubic 
miles, most of which is believed to be 
hot. Such calculations as these are 
rough, of course, but Hodgson states 
that the heat stored within the earth is 
30,000,000 times as great as that stored 
in all the earth’s two trillion tons of 
coal. Even after making the moat reck- 
less allowances for loss and ^^aste we 
would still be left w'lth enough sub- 
terranean energy to run our mechan- 
ized civilization as long as anything 
human mattered —if only we could find 
a practical, economical and efficient 
way to get it out. 

The chief difficulty in getting at this 
immense supply of energy is the poor 
heat conductivity of rock. A certain 



amount of heat is constantly 
conducted outward into 
space from the earth’s in- 
terior but so good an in- 
sulator is rock that the 
whole amount of this 
escaping heat would 
suffice to melt only 
an eighth of an inch 
of ice in a year. 
Sir Charles A. 
Parsons has ad- 
vocated a plan for 
getting at some of 
the heat from far- 
ther within the 
earth where a 
larger temperature 
gradient could be 
I had. His plan is to 
sink a shaft 12 miles 
deep and, pouring 
in water, let the hot 
rocks turn it into 
steam, and then gener- 
ate power from the steam. 
Again the slow conduction 
of heat through rock might 
provide the rub it would re- 
quire many square feet of surface 
within the shaft to generate one horse- 
power continuously by this method. 
Its practicability is debatalile. 

The vast stores of energy within 
the earth seem, then, to elude us at 
least for the present. We must he con- 
tent to harness the comparative drib- 
lets, large nevertheless m an absolute 
sense, which reach the surface by nat- 
ural means. Practical recovery of such 


power is already taking place in at 
least two localities, chief of which are 
Sonoma County, California, and Tus- 
cany in Italy. Other regions — Oregon, 
Alaska, Chile, Bolivia, New Zealand, 
Japan, Iceland— give promise. 

The noted thermal region of Sonoma 
County, California, has been described 
previously in this journal (January 
1925), and was subsequently (1927) 
described in detail by Allen and Day in 
“Steam Wells and Other Thermal 
Activity at ‘The Geysers/ California" 
(Publication 378, Carnegie Institution 
of Washington, Washington, D. C.). 
The somewhat similar thermal region 
of Italy has never been adequately 
described to the readers of this maga- 
zine. On this account it was v isited by 
the writer some months ago. The 
California wells have not yet been ex- 
ploited commercially but the Italian 
wells have. 

N ot only is the natural steam in 
the Italian thermal region em- 
ployed to generate about 10,000 horse- 
power of electricity, which is trans- 
mitted at high tension to Florence and 
other cities on the power-line network 
of northern Italy, but the by-products, 
mainly boric acid, which are derived 
from the large admixture of gas that 
comes up out of the earth w’ith the 
steam, and their manufacture into a 
large variety of products such as borax, 
borated talcum powder, soap, and so 
on, are the basis of a good-sized in- 
dustry. There is something especially 
fascinating in the realization that all 



these valuable things come up of their 
own accord out of a pipe that taps an 
apparently inexhaustible supply from 
somewhere down in the bow^els of the 
earth. The Italian wells have en- 
riched their owners. 

The thermal region of Tuscany 
covers an area of about 100 square 

^ NATURAL STEAM SPRING 
Tlim pool is typical of what was originally 
found at Larderello; it remains untuuc^d 
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miles* This is divided up into eight 
local areas, all falling within a circle 
roughtly about 15 miles in diameter. 
The area has been developed by Prince 
i'lero Ginori Conti, a well-known 
Italian industrial chemist. Originally, 
l>efore the wells were drilled, the 
natural manifestations took the form of 
fumaroles or natural steam springs. 
The Italians call these springs soffioni, 
that is, blow holes or “hissing'' holes. 

Prince Conti first drilled a well and 
made experiments with a 15-horse- 
power engine connected direct to the 
tubing. This worked satisfactorily, 
generating power to light a few small 
electric lamps. Later a 250 kilowatt 
power plant with turbo-alternators 
was installed, but instead of using the 
steam direct, in which case the gases 
mixed with it would have ruined the 
condensers, it w^as used for generating 
pure steam from another supply of 
water. This installation proved satis- 
factory and three 2500-kilowatt units 
were installed and several more wells 
were drilled. 

T he technique of well drilling 
against increasing heads of natural 
steam had to be developed mainly out 
of experience. Rotary drilling methods 
are employed and the upruahing steam 
is diverted to one side. One of the 
photographs shows a well being drilled. 
These wells vary in depth from 200 to 
750 feet, and as the depth is increased 
the violence of the steam is likewise in- 
creased. The drillers develop the 
quick starting technique of a 9 2-5 
second lOO-yard-dash runner, as sud- 
den rushes of steam and hot water come 
without warning. 

The combined steam output from 
about 12 wells amounts to more than 
260,000 pounds an hour, although 
at less than atmospheric pressure, and 
is conducted to the powerhouse several 
hundred feet distant through insulated 
pipes. Owing to the invention of a 
simple device called a “depurator,'' 90 
percent of the admixed gases are at 
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BLOWING OFF A WELL 

The roar of a woll viht*n onlv partly 

opened was unearthly and literally awful 

once separated from the steam and, this 
being accomplished, it has been found 
unnecessary to use the steam indi- 
rectly for generating pure steam, as the 
small remaining percentage of gases 
does not damage the turbines. The 
turbines are of the Parsons or reaction 
type with central feed and double flow. 
A special alloy is used for the blading 
to prevent undue corrosion. 

With the steam floating around the 
landscape in small clouds, the smell of 
hydrogen sulfide everywhere, and the 
truly infernal racket of oqe of the wells 
blowing off steam when purposely 
opened for demonstration purposes, 
one wonders how Dante, the Italian 
poet, ever missed visiting this place 
when writing his vivid description 
of hell. 

In addition to the plant at Larderello 
there are several others, all under the 


same ownership, at various villages 
within a radius of a few miles, -but 
Larderello is the original plant and 
the main one. In three power 
stations ^e in operation. The current 
generated by the turbo-dynamos is 
stepped up to 38,000 volts and con- 
ducted to the transmission network 
of northern Italy, running in parallel 
with a numbeir of hydro-electric plants. 

To recover valuable chemicals in 
addition to energy from steam rushing 
out of the earth seems like “eating 
one's pie and having it too," yet this is 
done and Count Giovanni Conti, heir 
of Prince Ginori Conti, stated that the 
chemical end of the development was 
regarded with as much solicitude as 
the power. 

T he ratio of gas to steam varies 
from one spot to another, from 
4 to 6 percent in weight. The com- 
position of the gases which accompany 
the natural steam from the bottom of 
the wells is about 92 percent carbon 
dioxide, the rest being hydrogen sul- 
fide, methane, nitrogen, oxygen, hydro- 
gen, and small quantities of argon 
and helium. Mineral substances con- 
tained in the waters resulting from 
condensation of the steam at the steam 
springs are boric acid (about 1.5 parts 
per thousand) and salts of calcium 
and magnesium. 

Borax is made by mixing crude acid 
with water and carbonate of soda in 
pans, warming with natural steam and 
allowing the extracted borax liquor 
to crystallize. 

Other products are also manufac- 
tured. The carbon dioxide is liquefied 
and sold, or converted into carbonate 
of ammonia. An hour's circuit of the 
factory at Larderello, with its rooms 
allotted to the mixing of borated 
talcum powder, the preparation of 
borated soap and bofated cosmetics 
will suflUce to convince the visitor that 
here as well as in the Chicago stock 
yards “everything is utilized but the 
squeal.'* 



THE POWER PLANT AT LARDERELLO THE INTERIOR OF<^THE POWER PLANT 


The power houno is in the center. The three remaining objects This shows two of the three 2500*knowstt turbo-sltemater anits. 

are cooling towera for the condensing waU»r. Note thermal soil The power generated Is '^hipped fey wire” filorende aMd 
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“BANDS OF WORSHIPPERS . . IN CONSTANT DEVOTION” 

Tho rnmmon nnmo of Iho Joshua tn'e — praying trtH' — was at- fiom a (Imtaric** Ut ro aro JoshuiiH in thoir dosort homo in ralifor- 
coided to It because of its usual dovotional attitude wlien viewtsl ina. Notue in paitnular the appearance of those on the horizon 


Praying Trees of the Desert 

The Friendly Joshua Tree Lends a Spirit of Hopefulness 

to the Weary Desert Traveler 

By BRUCE McDANIEL 


T he Joshuas, or prayinfc trees 
as they are often called by 
weather-bitten prospectors, are 
the most striking dwellers of 
the great C’alifornia desert, and as such 
are of especial interest to tourists. 
Their shaggy limbs, sheathed in gray- 
ish-green dagger-like growths, are usu- 
ally raised toward the sky; and, 
through the wriggling heat waves of 
day, the eerie glow of night, in the dis- 
tance they appear to be' bands of 
worshippers engaged in constant 
devotions to the sun and moon. After 
having fought their way through the 
desolate canyons and shimmering 
play as on their way westward, the Mor- 
mons suddenly came upon these pray- 
ing trees, and it is believed, bestowed 
upon them the name of Joshua trees. 

S HUNNING the lower valleys— 
where the creeping dunes move 
slowly past the spiny chollas* the water- 
barrel and hedgehog cacti, the bladder- 
pods and brittle bushes — the sturdy 
Joshua seeks the coarser soils of such 
places as Morongo Valley, Lost Horse 
Valley, Antelope Valley, and the un- 
dulating portions of the Mohave desert 
north of Cajon Passin California. With 
the silver-berried junipers, the doughty 
creosotes, and hardy manzanitas clus- 
tered about its feet, there it lives to a 


ripe old age despite the ravages of 
thirst, the lashing of th(‘ bhazing sun, 
and the march of man. 

In the early desert spring, the tips 
of its twisted limbs burst into bloom. 
Huge spikes of greenish-white blossoms 
proclaim anew that the \\ise old Joshua 
has sent its roots in search of water. 



AN OLD TIMER 

This specimen of the praylns: tree is to be 
found in the Antelope Valley of California 


and found it. Weeks pass. The 
withering petals drop and the big seed- 
pods form. Within each of these several- 
sectioned f>ods packed tightly one 
above the other, are many thin black 
seeds with w^hite hearts. The fleet- 
footed desert antelope, and other wary 
rodents, dare to worm their way up the 
limbs past the barrier of spikes, to feast 
upon the contents of these dried pods. 
Hour after hour, these canny denizens 
scamper up and dowm the Joshuas and 
carry the seeds to their nests, which are 
usually hidden beneath the trunk of a 
fallen Joshua, or in the shadow^ of a 
scraggly cn^^sote, or among the roots 
of an old sa^re. 

T he ^osl ua tree is of some value 
to tl|p di sert nomad. Its greener 
shoots may v’ Id a scant cup of precious 
water, its v thered limbs may serve as 
fuel, its trui k might form a portion of 
a humble shack for some hopeful home- 
steader, and often one finds relief from 
the sun in its sparse shade. The Joshua 
is a friendly tree. Its Hi)irit of hopeful- 
ness more than once has encouraged 
the wayfarer whose heart has been 
weary and whose hopes have been 
broken by the parching winds and bit- 
ing sands. Before man first came upon 
the desert, the Joshua was lifting its 
prayerful arms to the sun and moon. 
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Practical Astronomy for Amateurs 



How the Amateur Astronomer Is Helping to 
Observe and Calculate the Moon*s Motions 

By ERNEST W. BROWN* 

Sterling Profen^or of Mmthem»ttca at Yale Untvaraity 
Corresponding Bdutor, the Scientific American 



T ,HE chief difference between 
the amateur and a profes- 
sional astronomer is often one 
of occupation only, and not 
one of expert knowledge. The pro- 
fessional astronomer makes that sub- 
ject the main object of his work and 
the amateur the main object of his 
leisure. Hence there is nothing sur- 
prising in the fact of co-operation 
between the two groups, for the pur- 
pose of advancing our knowledge of 
the heavens. The main difficulty is 
to find lines of investigation which 
can be followed usefully when the 
hours of leisure are occasional. Three 
of these lines are the observation, the 
reduction, and the prediction of occul- 
tations of stars by the moon. 

An occupation is the disappearance 
of the light of a star covered by the 
moon between the observer and the 
star. The observation of an occupa- 
tion is a record of the instant of time 
when the limb of the moon blocks out 
the light of the star, or of the later 
instant when the star reappears from 
behind the opposite limb. P'rom two 
such observations made near to one 
another the position of the center of 
the moon at any instant near the 
times of observations can be calculated. 

F rom the point of view of the 
observing astronomer this is one 
of the simplest of all observations 
which can be made on objects in the 
sky. If he has a telescope of sufficient 
power to see the star well and the 
small instruments used by most ama- 
teurs are quite sufficient for the 
brighter stars — his observation is in- 
dependent of anv defects of his tele- 
scope. p]ven with the largest instru- 
ments the star disappears within a 
small fraction of a second when the 
sky is clear of clouds and haze. 

The first question which will natur- 
ally be asked is the accuracy with 
which the instant of disappearance or 
reappearance must be recorded. The 
answer is that for the chief needs of 
the subject at present it is sufficient 
if the event is obtained to the nearest 
second of time. Thus, as far as the 
personality of the observer is con- 
cerned, it is only necessary to be able 
to record an event which is seen by 
the eye, while with the ear the beats 
of the pendulum of a clock are being 
count ed. A little practice - which can 
*6ee **Aliu>ng Our Contributorf,*' puge 373. 


now-a-days be obtained by trying to 
record the changes of the traffic lights 
in the streets —will soon give the ob- 
server the needed facility. Of course, 
if he possesses a stop-watch, the ob- 
servation is evidently much easier, 
because it is not necessary to do any 
counting of seconds. 

The final need is some means of 
obtaining the time accurately. In 
these days of wireless time signals sent 
out at least twice a day, all the ob- 
server requires is a chronometer or 
clock which will hold its rate accurately 
for some 12 hours. EJven this can be 
dispensed with if the observer can 



A LUNAR OCCULT ATION 

Above, a star is about to disappear 
suddenly (‘immersion”) behind 
the moon; below, it as quickly 
emerges again on the opposite side 

get into telephonic communication 
with some near-by observatory within 
a short time of making the observa- 
tion. It is necessary that the observer 
should know his geographical longi- 
tude and latitude within two or three 
seconds of arc, but this is obtained 
once for all without much diflSculty, 
by referring his position to some spot 
within a few miles which has been a 
accurately located by the Coast and 
Geodetic Survey. 

The calculation of the position of 
the moon from ihe observation is 
ordinarily one for^ the mathematical 


astronomer. This process is called 
the ‘‘reduction'* of the occultation. It 
has been simplified to a set of rules 
which can be followed by anyone who 
knows a little elementary trigonometry 
and understands how to use tables of 
logarithms. A good computer who 
has learned the rules can perform a 
reduction and check the work in about 
an hour. A beginner will naturally 
take longer, but practice soon gives 
rapidity and ease in performing the 
calculations. 

A considerable number of amateur 
astronomers in America, England and 
other countries have undertaken this 
work of observing and reducing occul- 
tations. Some observe, others who 
have not the necessary opportunities 
to observe, reduce, and still others 
observe and reduce occultations. Some 
three years ago the American Associa- 
tion of Variable Star Observers— the 
“A.A.V.S.O.** as it is now everywhere 
known in astronomical circles- began 
to extend its activities beyond those 
which its name implies, and under the 
enthusiastic leadership of Mr. J. E. G. 
Yalden, of Leonia, New Jersey, formed 
a committee which has now grown 
into a section, to deal with occulta- 
tions. The first task of the committee 
was to secure members who were able 
and willing to reduce occultations. 
Many astronomers, professional and 
amateurs, publish observations from 
time to time: a few" of them make 
observations available for discussion 
by reducing them, and it is this work 
which was and is most needed. 

AT the same time, the British 
JLX Astronomical Association, which 
under its abbreviated title, the “B. 
A.A.,** is a society in which amateur 
and professional astronomers co-oper- 
ate in various ways for the advance- 
ment of astronomical science, formed 
a section to deal with occultations. 
Dr. L. J. Comrie, who some years ago 
was working in the Unit^ States 
and is now assistant superihtendent 
of the British NauticM Almanac Of- 
fice, gathered together a number of 
members of the B.A.A. and started 
them on th^work of predicting oceul* 
tations, 

Ordiniwily, the times when oecid^ 
tations of bright stars will occur are 
predicted only for the national observa- 
tories. Those priadictioiie are necesi^ 
so that the observer may know ' 
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to go to his instrument. The pre- 
dictions are furnished with an accuracy 
of a minute or two, so that the observer 
need not waste a lot of time waiting 
for the event to occur. The British 
Committee is now covering nearly 
the whole of Europe and some regions 
in other countries with annual pre- 
dictions. Elsewhere, and particularly 
in the United States, observers had 
in general to make their own predic- 
tions, but this matter is now being 
taken up more systematically. 

By a method devised by Dr. Comrie 
a single set of predictions can be made 
to serve for an area some 600 miles 
in diameter, so that a few such sets will 
cover a large field. Within the last 
year, the B.A.A. has added the work 
of the reduction of occultations to its 
program, this being taken care of by 
its computing section under the chair- 
manship of Mr. T. Whitwell. For 
convenience and to avoid duplication, 
the B.A.A. takes care of all unreduced 
occultations observed within the British 
Empire, while the A.A.V.S.O. looks 
after the remainder. 

There are others who are not directly 
affiliated either with the A.A.V.S.O. 
or the B.A.A. who are adding to the 
story. One of these, Dr. J. Moir of 
Johannesburg, South Africa, furnished 
a long list of observations in 1928 
which was received a few months ago. 
His recent death is a distinct loss. 
His contributions were stimulated by 
the emeritus director of the Union 
Observatory in that city, Dr. R. T. A. 
Innes, who was in one sense the source 
of the present campaign, since it was 
he who in 1923 started the oliservation 



Figure 2: In 1928 the earth \^as 32 1 
aeconds ahead of ilH avora^e rotational 
motion during the last three centuries 

and reduction of occultations on a 
large scale. 

Then there are several teaching ob- 
servatories which have made the 
observation and reduction of occulta- 
tions a part of the work which is 
assigned to students. In this way the 
student not only learns several im- 
portant parts of his subject, but has 
the satisfaction of feeling that the 
work he does is a permanent contri- 
bution to the science. 

How the work has grown may be 
judged from the fact that in the first 


year of the campaign, which dealt with 
the observations made in 1926, IGO 
reduced immersions were available for 
discussion, 62 of which were calculated 
by members of the A.A.V.S.O., by 
students and by others who volun- 
teered to help. In 1927 the list had 
grown to 418 and it contained nearly 
every observation published or com- 
municated by letter which could be 
utilized. Some 250 completed results 
have already been received for the 
year 1928, and there seems to be little 
doubt that the number for that year 
will equal or surpass that for 1927. 
Additional offers of help from volun- 
teers are being continually received 
and there is now much less difficulty 
in taking care of the observations than 
was experienced last >ear. 

A new and valuable addition to 
the campaign is the formation of 
an occultation section of the Bond 
Astronomical Club in Cambridge, 
Massachusetts. At present this sec- 
tion is engaged in collecting and 
reducing the observations which were 
made in 1924, a year in which the 
reduced occultations were fewer in 
number than was needed to make a 
good determination of the mean for the 
year. When the club has completed 
this work, our kno^\ ledge of the ap- 
parent position of the moon at any 
time since the beginning of 1923 will 
far surpass in accuracy that of any 
previous ^^eHr. 

Since this article is mainly concerned 
i\ith the help which the non-profes- 
sional astronomer is giving to finding 
the apparent motion of the moon, 
no mention has been made of another 
class of observation which is made a 
regular part of the program at the 
national observatories of Greenwich 
and Washington. At these places 
the observer notes the exact instant 
at w^hich the moon crosses the meridian, 
that is, the instant when it is exactly 
south of the obsen^er. On account of 
the difficulty of observing the moon 
when it is close to the sun, and the 
frequent cloudy nights, only about 
iOO such observations are obtained at 
each place in a year. Greenwich has 
kept the record regularly for 180 years 
and that observatory gives us our 
chief source of information for the 
motion of the moon during the past 
two centuries. In the final discussion 
of the motion at the present time these 
observations are included, and hy 
comparing the results with those de- 
duced from occultations we expect 
to learn more about the errors by 
which all such observations may be 
affected. 

Articles in previous issues of the 
Scientific American have described 
the main object of this work, which is 
now the determination of the rates of 
length of the day. What we get 
from the observations is the apparent 


position of the moon, on the assump- 
tion that the length of the day is 
constant. This assumption means 
that the rate at which the earth turns 
on its axis does not change. Now we 
know from the law’ of gravitation 
just how the moon ought to move in 
the sky, and it has been shown with a 



Figure 1- Trrf*^jularitu*s in tho oarth’s 

rotation from tho moon’s motion 

considerable degree of probability that 
the difference between its theoretical 
rate and its observed rate is due to 
changes in the rate of rotation of the 
earth. 

During the last 300 years these 
changes have been oscillating. The 
curve (Figure 1 ) seems to show' a period 
of some 250 to 300 years. But this 
period is quite rough. There are 
minor fluctuations of very considerable 
extent, which cannot be predicted. 
A feature of the curve is the sudden 
changes w’hich appear to be charac- 
teristic. (Figure 2), which gives the 
curve for the last 53 years on a larger 
scale, shows one about 1898 and an- 
other near 1917. Jf one might judge 
from the past another such change is 
due wdthin the next 10 years. But 
predictions of these changes have had 
a bad habit of coming to grief and 
this one is mentioned w'ith great 
hesitation, and only because it adds 
to the interest of the work to look for 
an expected event, even if the expec- 
tation may be disappointed. At the 
present time, the earth is rotating a 
little faster than the average and the 
rate seems to be increasing. If we 
may judge tin* future from the past— 
and there seems to be no other guide 
at present t^ia rate should begin to 
decrease withi* a few years and should 
continue to d » so until the earth is 
rotating m|C>re ir lowly than the average. 

The totil cb inges known with any 
certainty in the past are very small: 
the greatest known is one in which 
the apparent loss or gain of time was 
about one second in a whole year. 
This is only about one part in 30,- 
000,000. Small as this amount is, 
we can now detect much smaller 
changes. With the new material de- 
rived from the occultations there 
should be no difficulty in detecting 
changes from year to year of one part 
in 300,000,000 in the average length of 
the day. 
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THE HEART OF THE INDUSTRY— THE BREW HOUSE 


In the um)er tanks the malt and nee are “mashed” with the starchy material is changed into sugar. The Uquid 
water The mash then runs into straining tanks where is filtered, hope are added, and all is cooked in kettles 


An Outlawed Industry ^Comes Back’ 

How a Qreat Brewing Establishment Was Crippled by the 
18 th Amendment and How It Emerged Triumphant 

By A. A. HOPKINS 


A GREAT deal of water has 
flowed under the Eads bridge 
since January 16, 1920 and a 
great deal of the money of An- 
heuser-Busch was dammed up at the 
source when the Eighteenth Amend- 
ment went into effect. Trams still go 
over the great bridge; the Mississippi 
still runs under it; and the great 
brewery still carries on. It is, however, 
a wonderful survival of, perhaps not 
the fittest, but a good example of the 
fit. Possibly other breweries may have 
done practically the same thing, but on 
account of its size, the St Louis show- 
place is a most conspicuous example of 
an industrial * ‘comeback'’ after a great 
and unforeseen disaster. The wicked 
child of malt and hops required great 
spaces for economical manufacture, 
storage and distribution, and the plant 
referred to occupied 142 acres of ground, 
or 70 city blocks, outside of its 36 
branches and 400 distributors. Fifty 
thousand cars a year were necessary to 
carry the amber fluid to the thirsty 
ultimate consumer. Six thousand per- 
sons made the liquid content and sent 


A fter the advent of prohi- 
bition, the brewers dtd not 
all come back ; some released 
high-powered beer and the heavy 
hand of the law withheld the 
product at the source ; others 
manufactured ice and ice cream 
and others went into the dis- 
card. The present article deals 
with a remarkable comeback 
staged by the largest brewery in 
this country* Backed by capital, 
fortunate real-estate invest- 
ments, and the control of basic 
materials, this brewing company 
was able so to modify its plant 
that nationall;y needed products 
could be made> with few changes 
in basic equipment. It is now 
in a figurative sense engaged in 
making “plowshares” instead of 
the outlawed beverage which 
once flowed in these United 
States.-^Tlie Editor, 


out a million bottles a day after it 
aged tor four or five months in the 
great stock houses which held some 
660,000 barrels. 

It was found necessary to havs 


warehouses and cold storage plants, 
and, in some of the larger cities, bot- 
tling establishments to conduct the for- 
mer business properly. This necessi- 
tated the acquiring of real estate both 
for branches and distributors, and in 
order to handle the product as expedi- 
tiously as possible, sidings had to be 
built so that cars could be switched 
right into the buildings. 

For economic reasons these proper- 
ties were generally purchased on the 
outskirts of towns and cities to get 
proper railroad facilities. In the full- 
ness of time cities built up and around 
the properties, thus enhancing the real- 
estate value of them enormously. Now 
this company has many mitlioUs of 
dollars worth of valuable real estate 
located in towns and cities throughout 
the entire country. The seetim of 
St, Louis where the great brewery is 
situated was far from belpg a deserted 
village when the writer had a ‘^privste 
view'* ot the in4Bstries list October. 
The stately btew house operates sa of 
yore, but ^ f^rse the aleohoUi |ired- 
uct must be less theu H ^ ^ 
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Instead of the 4 to 4J4 percent in the 
days when “beer was beer“ and not a 
“cereal beverage/* 

Some of these huge buildings have 
now been leased to other industries, 
but the more important ones are still 
helping to carry on “business as usual,** 
although the business has been some- 
what metamorphosed by reasons not 
under the control of the board of di- 
rectors. 

S INCE prohibition, this brewery 
concern, like the lesser ones, has 
found it rather hard sledding to keep 
the big establishment going. They 
went into a number of ventures which 
were flat failures, but now daylight 
shines, after a long night, on corn 
syrup, non-alcoholic cereal beverages, 
malt food tonic, glucose, ginger ale, 
and especially baker’s yeast, to name 
a few of the ten products to which the 
plant is now dedicated. 

Aside from the important question 
of real estate, there is another indus- 



A BASIC STEP -THE MALT HOUSE 

In the old method of mnltinR:, (^rain was sprouted on floors but uniform germination was 
imimflsible. In the pneumatic process illustrated, accurate results are quukly attained 



CANNING MALT SYRUP BAGGING CORN SUGAR 

In malt-syrup manufacture, malt only is used. The “wort” from Tlif corn sugar \s crystallized in large pans and is then chipped or 

(he malt mash is concentrated in vacuum evaporators and canned broken up and packed in 100-pound bags preparatory to shipment 




trial foundation on which this remark- 
able change depended. This is the 
control of basic materials. Coal is 
basic and coal for the furnaces of the 
great 12,000-hor8epower plant comes 
from the brewery-owned mines, and 
the fuel also helps heat part of St, 
Louis as well. The coal comes in over 
two brew 0 ry-<‘wned railroads. One of 
these railijloaOs serves 275 other St. 
Louis ind9tetn^s. The same brewers 
put on the mt rket refrigerated trucks 
which are used for all kinds of trans- 
portation of perishables. It was not 
much of a step to produce motor bus 
bodies and this was done. Diesel 
engines are made at a brewery -owned 
plant which has been building these 
engines for over thirty years. 

The question of “how they did if' 
seems to be answered as follows: the 

< BLOWING OFF STARCH 

At the right is a converter. The triple- 

effect vacuum evaporators are at the left 
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FINAI. WASHING OF STARCH 

The starch is produced from corn which is steeped and ground, settled on tables, further 
purified, and converted into sugar. Our illustration shows an Oliver filter for final washing 


evaporators concentrate it to a thick 
syrup. Malt tonice are ina4e similarly 
to cereal beverages* but for ttlalt tdnics 
caramel or color malt is used in ad^i** 
tion to malt, In the manufacture of 
com sugar, corn starch is the essential 
material and is produced by an inge-^ 
nious process and is ultimately con- 
verted into a sugar solution which is 
evaporated and crystallized. Con- 
vertors hold 2200 gallons of starch 
solution which is changed into dex- 
trose sugar by means of conversion 
with acid. Steam pressure is also 
needed to bring about this change. In 
our illustration will be seen the triple 
effect vacuum evaporators which are 
instrumental in changing the processed 
dextrose or corn sugar solutions into 
heavy viscous syrup which is marketed 
as corn syrup. 

The step toward the manufacture of 
yeast for baking is only logical. Its 
propagation for brewing purposes had 
been practiced successfully in the plant 
for over 70 years, but commercializing 
this product was not seriously thought 


eggs were not all in one basket; there 
was an ability to grasp the essentials of 
public demand; the company had con- 
trol of basic industries, ownership of 
real estate, and, most important, 
money to tide o\ er the trying period of 
readjustment. Such is almost a fairy 
tale of business, but facts have dis- 
placed the fairies and we have out- 
lined one of the most fascinating 
stories of American business. 

T he malt house is one of the basic 
steps in any brewing industry. 
Here great drums containing 600 
bushels of steeped barley revolve 
slowly while humidified air is forced 
through, causing the barley to sprout. 
This takes about five days. The green 
malt is subsequently dried and stored 
as barley malt. 

The many-storied brew house is an 
imposing structure. Here malt and 
rice are “mashed' ’ for cereal beverages. 
Only malt is used for malt syrup. The 
amount of material for each brew ap- 
proximates 15,000 pounds, which is 
mixed with water. The mash is run 
by gravity into straining tanks in which 
the starchy material is changed into 
sugar which forms a saccharified liquid 
called “wort." This is separated from 
the spent grain and boiled with hops 
in the great brew kettles. After the 
hops are separated the wort is ready 
to be fermented by the addition of 
yeast which changes the sugars to 
carbon dioxide and alcohol. The latter 
is lowered to the legal limit, producing 
a “de-alcoholized" beer sans kick. 

For malt syrup the wort is pumped 
to a refinery where triple vacuum 

STORING “SOFT” DRINKS > 

Hi»r© we »haw a battery of stora^ tankfi 
for fimiihed eofi drinks befora bottling 



CONVEYING CORN SUGAR 

The fttarcb i« converted into sugar solution which is fiHemd and evaporated in large vacuum 
evaporating pans; the resulting ayrup when cooled is then crystailiaed* forming the corn sugar 


of until after the prohibition law went 
into effect. 

Yeast is virtually a plant which 
multiplies itself by means of “bud- 
ding." Its gro?Wth and muHiplicat^n 
is accomplished in large fermenting 
tanks supplied with air. A nutrient 
solution is placed in the tanks. A 
small amount of seed yeast is 
duced and is held in suspension by the 
air. It multiplies by feeding en the 
nourishing food present. Aft^ twelvb 
hours the original seed yeast has 
multipUed Itself approximately twelve 
times, li Is separated from the speht 
liquid and pres^ into forme. 

The writer is indebted to Mt. 
Staudinger and Mt. Steideman 
courtesi^ during a recent virit |(t. 
Louis, and for tectoiaal }n{bnnfit%a 
regarding ancient sit of 
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GENERAL VIEW OF THE PROJECT 


THE PORTABLE HOPPERS 


Removing a hill in the heart of a city, noiselessly and efficiently, is 
no simple Job. Here is shown part of t he machinery used in Seattle 


Hoppers like the one in foreground straddle the belt conveyors to 
receive the earth that is scooped up by electric shovels on the job 


Unique Regrade Engineering 


D eclared to be the largest local improvement 
project of its type ever undertaken by a city, work 
has begun at Seattle, Washington, on the second 
Denny Hill regrade. This project involves the 
removal of 4,500,000 cubic yards of earth from the central 
portion of the downtown area and the distribution of this 
debris in the deep waters of Puget Sound by a unique 
system of conveyors which operate above the business 
district without interfering with street traffic. An out- 
standing feature is the fact that the whole operation is 
silent from the point where the dirt is excavated by huge 
electric shovels to the point where it is dumped upon 
novel ' ‘turn-over'* barges which carry it to the dumping 
area. The cushioned, electric ill v-driven conveyor belts 
pass within a few yards of hotels and business houses, but 
their operation is quiet and so effective is the screening 
that no dust can be detected. Yet over these belts, W'hich 
operate at a speed of 400 feet a minute, there pass 600 
cubic yards of dirt an hour. 

A number of difficult engineering problems had to be 
solved in this undertaking. Among major obstacles was 
the location of the project. The use of motor trucks was 
not practicable, nor could hydraulics be utilized. The 
only apparent solution was overhead conveyors. The 
preliminary work of establishing the system required six 
months, and about 400 working days will be necessary to 
complete the regrade job. 

The conveyors are of two general typos: portable and 
fixed. The fixed conveyors carry the debris across the 
business section of the city and dump it on scows for re- 
moval to deep water. These conveyors are made up of 



NOISELESSLY THROUGH CITY STREETS 

High overbaad, the b^lt conveyor carries many tons of earth to the 
jiccompanii^ent of a gentle swish as the belt passes over the rollers 


three sections, the first 950 feet long, the second 1500 feet 
in length, and the third 400 feet long. The several sections 
of this conveyor are on different levels, and each dumps 
into a chute which loads the next belt. The longest span, 
1500 feet, requires very little power for operation as it is 
set on a down-grade and the weight of the load propels the 
belt. 

The portable conveyor consists of six units, each 250 feet 
long. They carry dirt from the shovels to the fixed con- 
veyor units. Straddling the portalile conveyors are 
portable hoppers into which the shovels dump. 

Specially built endless belts three feet wide, made of 
heavy fabric thickly coated with rubber, are used in both 
the portable and fixed conveyors. They are electrically 
driven and run over sets of rollers that mold them into 



INTO THE BARGES AND OUT TO SEA 


At the end of the conveyor system, t^e earth is dumped into 
hoppers from which it goes down a chu * to “turn-over’' barges 

cupped form to prevent spillagjfe. " he trestles are boxed 
in to prevent dust from sifting d< wn on pedestrians or 
vehicles in the streets below. 

The barges which carry the debris out into Puget Sound 
are of unusual design. They are scows with neither top 
nor bottom — one side carrying a load as efficiently as the 
other. They are built of timbers and contain water tanks 
to facilitate dumping. When a loaded barge has been 
towed to a spot in deep water where the cargo is to be 
dumped, sea cocks are opened, the tanks fill, and the barge 
capsizes. Relieved of dirt, the barge, now bottomside up, 
rides high, the tanks drain during the return to shore, and 
the side which was underneath becomes the deck for the 
next load. Top and bottom of the barge are alike. 
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Device to Prevent Frozen Water Pipes 

A SIMPLE device, to be connected 
directly in a residence water supply 
system and which prevents freezing and 
bursting of pipes, baa been invented by a 
South Carolinian 

This device follows the thermometer and 
shuts oflf the household water supply when 
there is a threat of frozen and burst pipes. 
The principle i^ entirely new, and does not 
depend upon a thermostat or other me- 
chanical device Operations of the cut- 
off IS automatic under natural laws Re- 
turning warmth turns the water on again. 

To accomplish this automatic operation, 
the devit*e has a brass freezing chamber 
which spreads the water into a thin sheet 
easily frozen The,- internal cavity of this 
chamber carries thJfe exact volume of water 
that passes through the pipes The 
flattened stream freezes at a temperature 
about 10 degrees higher than that which 
would freeze the water in the pipes them- 
selves Within the chamber the ice takes 
the form of a wedge at iiflet and outlet 
points In freezing, the sheet of ice chokes 
the chamber and prevents the flow of 
water The expanded ice exerts pressure 
against a metal diaphragm which opens 
a drain valve and empties the house pipes 
of all water When the house becomes 
warmed, the thin sheet of ice thaws quickly 
and the thawing releases the pressure, 
closes the drain valve, and restores normal 
flow in the system 


Self-Locking Bolt and Nut Thread 

A new principle in mechanics has been 
developed in a self-locking screw 
thread devised by Hugues Louis Dardelet, 
a French mathematical genius Dardelet ’s 
effort to provide a locking device for bolts 
and nuts abandoned the beaten path 
followed by inventive genius for generations, 
and solved the problem without auxiliary 
mechanisms such as lock washers and 
cotter pins His solution lies in the modifi- 
cation of the screw-thread itself 

Dardelet treats the screw-threads on 
bolt and nut as two inclined planes or 
wedges lying one on the other He shows 


that, with the usual form of thread, vibra- 
tion makes one wedge slide upon its neigh- 
bor, causing the nut to work loose. To 
prevent this sliding he introduces a second 
pair of wedges at right angles to the first 
pair. This profile presents a new locking 
principle which causes the thread to lock 
itself automatically, and causes vibration 
to tighten it rather than shake it loose. 

The bottom of the groove A on the bolt, 
figure I, and the point of the thread B In 



The simple device which drains 
water pipes during freezing weather 


the nut, figure II, are slightly tapered, 
rising outward at a 5-degree angle towards 
the point of the bolt These are the lock- 
ing surfaces. The groove is somewhat 
wider than the ridge 

When the nut is applied to the bolt, it 
fits loosely, as shown in Figure III. When 
the nut is screwed down and contacts with 
an opposed surface, the relative positions 
change, as in figure IV The tapered sur- 
faces A and B have now become wedged to- 
gether with a force equal to the elasticity 
of the metal. 

In this position the nut has become se- 
curely looked to the bolt, as a result of 
thread action alone. Since the locking prin- 
ciple lies within the thread, the lock operates 


at any point, wherever wrench tightening 
is discontinued. After being looked, the 
nut may be easily removed with the ordi- 
nary wrench, or may be screwed down to any 
extent for further tightening. The lock 
operates without injury to the thread and 
the nut and bolt may be used repeatedly. 

Westinghouse Develops New Metal 

^DEVELOPMENT of a new metal known 
^ as Konel, which is credited with being 
much stronger than other metals at high 
temperatures and which can be used ex- 
tensively in the moving parts of internal 
combustion engines and other extremely 
hot places, has been announc'ed by officials 
of the Westinghouse Electric and Manu- 
facturing Company. The announcement 
followed the granting of foreign patent 
rights. 

Originally developed by the Westing- 
house Research Laboratories as a substi- 
tute for platinum in the manufacture of 
filaments for radio tubes, the new metal 
was discovered to be harder to forge than 
steel, and to be very tough at high tempera- 
tures, when most metals lose their strength 
Engineers predict many uses for Konel 
The new metal was created by Dr. E F 
Lowry, a graduate of Ohio State University 

Dr. Lowry said Konel had been sub- 
jected to exhaustive tests which revealed 
in turn the many valuable qualities it pos- 
sessed. 

“Almost without exception metals grow 
softer and lose tensile strength as they 
undergo high heat,“ he said “We have 
found that Konel, heated to 600 degrees, 
Centigrade, which is approximately 1100 
degrees, Fahrenheit, will withstand a pres- 
sure of 60,000 pounds to the square inch 
Even further tests show Konel is tougher 
and harder when heated to 1800 degrees, 
Fahrenheit “ 

Dr. Lowry explained that Konel is a 
combination of cobalt and nickel from which 
it derives its name, and ferrotltanium 

As a substitute of platinum, Westing- 
house officials are authority for the state- 
ment that Konel already is saving approxi- 
mately 250,000 dollars monthly in the man- 
ufacture of radio tubes. Platinum costs 
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spproximately 180 dollars por ounce, while 
thB new substance costs only a few dollars a 
pound. Life of Konel fUaments is ap<* 
proximately 10 times longer than that of 
other fUaments. Tubes with filaments made 
of the new metal are ojjerated 176 degrees 
colder than tubes with platinum filaments 
but with the same emission, thereby giving 
better reception esults, research engineers 
sayt 


Solderless Wire Connector 

A SOLDERLESS connector with a lock- 
ing action that holds it tight per- 
manently, is being manufactured by the 
Penn-Union Electric Corporation of Erie, 
Pennsylvania, for use on high tension lines. 
It consists of only four parts, the yoke, 
body, spUt sleeve, and nut 
When the lock-nut is turned onto the 
yoke, a spUt wedge-shaped sleeve forces the 
body of the connector up tight against the 
main conductor. At the same time the 
sleeve clamps tighter to the branch, equaliz- 
ing the pressure on the main and branch 
conductors. 

This connector tightens to the main and 
branch conductors simultaneously, in one 
operation, with the clamping pressure al- 
ways equalizing itself between the two 
conductors. 


Watghlnft Moisture of Lumber in Kilns 

■y ESTERDAY’S housewife, when baking 
* a cake, plucked a straw from the 
broom in the Wtchen corner, poked it thru 
the crust of the cake, and removed the straw. 
If there was dough adhering to it the cake 
went back into the oven. Lumbermen, also, 
in the early 90*8 were satisfied with yester- 
day's methods. 

Half-way between a modern sawmill and 
its shipping department is the heart of the 
lumberman's business The success or 
non-success of his business often depends 
on the efficiency of his dry kilns No in- 
spector, however expert, is able to grade 
quality into lumber that has been abused 
in its seasoning. ' 

Temperature, circulation, and humidity 
have been brought well within control, and 
the dry-kiln operator is in a position to con- 
clude with reasonable accuracy the con- 
dition of his operation so far as these factors 
are concerned. 

He charges the kiln, closes the doors, and 
is to a great extent compelled to trust to 


luck as to what is to happen to a kiln full 
of clears for the next 48 hours or so. The 
only method he has for getting an inkling 
as to what ia going on inside the kiln is to 
open the Idln doors several times during 
the course of the charge, thus periodically 
upsetting all the temperature, circulation, 
and humidity conditions he has carefully 
built up. 

T. E. Heppenstall of Longview, Wash- 
ington, became interested in improved kiln 
drying practices Working on the established 
fact that change of weight from time to 
time, as the seasoning progresses, is indi- 
cative of the moisture content of the stock, 
he set to work to design a machine to weigh 
lumber in the kilns while seasoning. The 
Heppenstall Electric Scale which he de- 
veloped has been subjected to test after 
test for over two years and has been brought 
to such a state of perfection that it is now 
a reliable piece of dry kiln equipment. The 



A splice being made with the wire 
connector described here. It con- 
sists of four simple parts as shown 


device consists of a scale mounted on the 
roof of the kiln with a hanger suspended 
from this scale thru the roof to the interior. 
One or more full length boards are placed 
in this hanger, the green weights of these 
having been predetermined As the drying 
progresses and the boards lose weight, the 
change will be indicated on a meter in the 
dry kiln operator's office or at any other 
convenient point. The meter shows exact 
moisture content percent without any cal- 




Weighing moisture content of 
luml^r in a kiln. The rod at 
right projects through roof of kiln 

culation whatever. The scale is electrically 
controlled and automatic in its action The 
weight suspended from the scale is regis- 
tered on the dial by turning the controller 
handle until the indicating lamps signify 
a true balance. 


Trap Which Catches Animals Alive 

A TRAP which is a distinct departure 
from anything ever before considered, 
and which gives a positive answer to the 
clamor regarding the inhumanity of animal 
traps, has been developed by W A Gibbs 
and Son, Chester, Pennsylvania It takes 
animals alive 

It is composed of a pair of jaws which 
are operated by coil springs To these jaws 
is connected a net bag made of chain wire. 
A treadle is so arranged that the net bag 
lies over it when the trap is set and a guard 
IS extended out under the treadle to pre- 
vent interference with its operation due to 
any obstruction. The treadle works in 
conjunction with a latch exactly as on any 
ordinary steel trap. When the latch is 
sprung, the jaws close and catch the animal 
in the basket-like wire net. 

For trapping water animals such as mink 
and muskrats which would drown or die 
from exposure if left in the water after ber 
ing caught, the trap is fitted with a lUting 
mechanism which raises the animal oitt 
of the water after it is caught in the net. 
These traps are now made with a lift of 16 
inches. 


Cutting He.Avy Material With the 
Oxygen Lance 


pRACJTICALI f everyone 
* with oxy-ii ‘etylene cutting 


IS 


familiar 
The cut- 


ting blowpipe i/^extensivelycmployed wher- 
ever commercial iron is used, and today the 
novelty of a workman cutting steel plate 
excites but passing interest. 

It is not generally realized, however, 
that the oxy-acetylene process can be used 
to cut iron and steel of almost unlimited 
thickness. Cutting large masses used to be 
a problem about many plants At steel 
mills, breaking up salamanders and removal 
of furnace spills were long, expensive opera- 
tions. The difficulty df aompping heavy, 
obsolete equipment was experienced in 
a great variety of industriSb. 
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A solidified ladle of steel beinft 
cut by means of the oxygen lance 


The accompanying illustration shows a 
ladle of solidified steel eight feet high and 
weighing 65 tons, being cut to handling 
size A delay in pouring brought about by 
a breakdown of the crane mechanism 
caused this molten mass to solidify in the 
ladle. Its reclamation presented a real 
problem to the management until they were 
assured that it could be handled by the oxy- 
acetylene process 

The first step was to break away the 
ladle and its refractory lining so as to ex- 
pose the solid mass of steel While this wag 
being done an oxygen lance was rigged up. 
This is a simple device. It consists essen- 
tially of a length of one eighth of an inch 
or one fourth of an inch of steel pipe con- 
nected in suitable manner to a source of 
oxygen. For heavy work, several cylinders 
of oxygen are connected together by means 
of a manifold Pressure is controlled by a 
regulator on the manifold and a length of 
oxygen hose leads from the regulator to the 
steel pipe that forms the lance. 

The oxy-acetylene cutting blowpipe was 
used to start the cut at one side. The oxy- 
gen lance was then brought into play to 
carry the cut down to the bottom of the 
eight foot mass. Meanwhile the blowpipe 
was moved along the line of the cut on the 
top surface The lance was then raised to 
pick up the blowpipe cut and again carry it 
to the bottom This sequence of operations 
was continued until the cut was completed. 
The two pieces thus obtained were then cut 
into smaller pieces of such size that they 
could be placed in the furnace and remelted. 

Highway Safety Illumination 

/"X)RRECT illumination of the highways 
^ to meet the demands of modern traffic 
withsafety has been a difficult one The faults 
and shortcomings of the open-face type 
headlight are caused by the inability to 
manufacture a 100 percent efficient reflec- 
tor Twenty percent or more of the light 
energy striking the surface of the headlight 
reflector is absorbed and produces a bright 
diffusing object in the line of vision of the 
approaching driver, regardless of the angle 
ob^rved; therefore, this bright diffusing 
factor is predominant in producing a blind- 
ing effect upon the highway. It further cre- 
ates a dual and antagonistic action when 
one or more cars approach each other from 


opposite directions along the highway. 

In the developtnent of a new headlight 
for automobiles, called the Invisolite, this 
dual and antagonistic action was the basis 
of research. It was evident that any bright 
object in the line of vision upon a dark 
highway would make the illumination of 
the approaching headlight unavailable and 
the vision of the driver imperfect. 

The cross section illustration of the In- 
visolite gives in detail the c^onstruction and 
operation By using a small reflector of the 
ellipsoidal type, the reflected or specular 
rays of light are converged to a focal point 
upon the optical axis adjacent to, and in 
front of, the primary reflector. From this 
point the light rays are re-projected and 
controlled through a lens into a secondary 
or co-operative conic reflector that uni- 
formly distributes the light beams upon the 
roadway. The lower section of the conic 
reflector is so constructed that the re-pro- 
jected light rays do not contact therewith 
but illuminate its white matt surface, mak- 
ing the headlight visible when approaching. 

The section above the optical axis is so 
constructed that 60 degrees of its top sur- 
face reflects the Fe-projected rays within 
and contiguous to the direct and long beam 


'The cartridges are of the same caliber 
as is used in the Russian service rifle. T^ 
gun is sighted up to 1300 meters, (4265 
feet) but it is effective^ for use from 600 to 
800 meters. 

‘The new weapon is being installed in 
Soviet war planes which previously were 
equipped with Lewis guns.*' 

Portable Heat For Maintenance 
and Repair 

pUBLIC utility corporations, whether 
^ they furnish gas, electricity, or tele- 
phones to vast communities, are all striv- 
ing to give the best service they possibly 
can. Most people realize this fact and 
when a severe storm or other unusual cir- 
cumstance disrupts this service they are 
always willing to bear with the utility com- 
pany until the trouble can be located and 
repaired. A hundred and one things may 
happen during a storm to disrupt the serv- 
ice. The damage is quickly located and re- 
paired with modern tools and repair equip- 
ment which would make the old time 
“trouble shooter’* stare m amazement. 

For example, a majority of the telephone 
companies have equipped their repair and 



An automobile headlight designed to give proper illumination on the highway 
without producing a dillus^ glare. Telescope-like lenses do the trick 


of light projected upon the roadway. The 
120 degrees, or remainder, of the conic re- 
flector above the optical axis are so aligned 
with the rays controlled by the focal con- 
trol lens that the reflected l>eam therefrom 
augments the foreground illumination and 
produces the unique side beams. The 
small focal control lens is conc*entric with 
the optical axis, and the frontal spread con- 
trol lens is eccentric therewith; therefore, 
the ecc'entric relation of the front lens to 
the optical axis prevents a reinversion of 
the light beam beyond the reduced frontal- 
emitting aperture of headlight, and pre- 
vents a dark spot being formed upon the 
roadway. 

New Soviet Gun Fires 150 
Shots a Minute 

T TNDER a Moscow dateline, Walter 
^ Duranty, writing in the New York 
Times, says, “The Red Army is now being 
equipped with what is declared to be the 
world’s best light machine gun. It is said 
to be greatly superior to the Lewis gun in 
mobility and rapidity of fire. 

“The gun was invented by a Russian 
named Degtaryef and is wholly produced 
in Soviet factories. It weighs eight kilos, 
(17.632 pounds) compared with the Lewis 
which is fourteen kilos, (30.816 pounds). 
It can lire at a rate of 150 shots a minute. 
The Lewis can fire 125 a minute. 


maintenance crews with compact outfits, 
consisting of a small Prest-O-Lite tank con- 
taining 10 cubic feet of acetylene, a length 
of hose, a torch with various attachments, 
and a lighter With these outfits, all kinds 
of soldering, splicing, wiping, and similar 
operations on wire, cables, or switchboards 



Ml kludi of repair operatkma on r 
wire may be carried out with eate 
with this new oortalile «taa torch 



are easily accomplished. Similar outfits 
are also widely used by garages, battery re» 
pah* stations, and for general shop work in 
industrial plants. 

There are several features which recom- 
mend these outfits: They get into action 
immediately. No preheating is necessary. 
Simply turn on the gas, light the torch, and 
the job is under way. They are economical 
and operate unfailingly in all kinds of 
weath^. When the dame is not in actual 
use it can be turned off and relit instantly 
when needed again. 


Amende Honorable 

W E have been guilty of a grave lapse 
in etiquette and so take this ipeans 
of making amends. 

In the ‘‘Lively Baseball^ article which 
appeared in oUr October issue we illus- 
trated a piece of moving picture film 
showing the flight of the baseballs, taken 
at the Polo Groimds by Fox News, 
through the courtesy of Mr. James E. 
Darst, who undertook considerable ex- 
pense and time to take these films. 

The unprecedented rush in which the 
article in question was prepared for 
publication resulted in an entire omission 
of any reference to Fox News. 

We wish herewith to record our thanks 
for their generous co-operation, together 
with our idncere apology for the fact that 
this was not made in connection with the 
article. 


The Value of Neon Light in 
Penetrating Fog 

CINCE the Installation of the neon 
tower at Croydon Airport, London, 
early in 1924, neon light has been cham- 
pioned by many as the panacea for all 
difflcultiaB due to flying in fog. On the 
other hand there are those who claim that 
neon light has no added value over or- 
dinary lights for fog penetration. More or 
less elaborate tests, made by the Bureau 
of Standards, the Illuminating Engineering 
Society, and others, seem to agree on 
certain points. 

The fact that red light penetrates fog 
and mist more easily than white light is an 
admitted scientific fact, although ^ome 
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Raw goldbeater skins to make 
the gas cells of airships arrive at 
the plant packed in barrels of salt 


scientsts will explain the result by saying 
that the candlepower of penetration is the 
same but that the eye is more sensitive to 
the red rays and can see a much smaller 
candlepower of red light than it can of 
white light. By any ejfplanation. the re- 
sult is the same. 

This is apparent to anyone who has 
admired the orange-red appearance of the 
setting sun on the western horizon. The 
color of the light that emanates from the 
sun is the same at the source at all hours 
of the day but as it sinks lower in the sky 
and the rays must pass through the mist 
and clouds that hover about the earth, 
only the red light rays of the sun are visible. 

The question then arises as to what is 
the most effective way to produce a red 
aviation beacon to secure the utmost 
penetration of fog. It is possible, of course, 
to use the ordinary ele^ric lamp with a 
red screen, but bas^ on the wattage neces- 
sary per candle-power, it is not practical 
when compared with neon light, which is 
more economical. The use of a colored 
screen cuts down the candle-power of the 
lamp, as from V« to */« of the original light 
is absorbed by the filter and wasted. 

Electrified neon gas gives forth a natural 


m 

orange-red glow at the cost of only Jit watt 
for each horizontal candlepower; in fact 
along the German air routes it is reported 
that neon course lights have been allowed 
to operate 24 hours a day because of their 
economy of electric current 

The fact remains that those airdromes 
that have installed fog-penetrating bea^ 
cons with any degree of success have util- 
ized neon tubes. The neon tower at Croy- 
don has become famous. One pilot fiying 
over France 100 miles away reported having 
seen it. 

The neon beacon has another advantage 
in that its light is a peculiar shade of 
orange-red which is easily distinguished 
from other lights. Also, it has good visibil- 
ity in clear weather. 


Sand Bags for Blasting 

t> LASTING in connection with con- 
" struction work in the large cities is 
greatly facilitated by the use of what are 
known as tamping bags. These are paper 
shells made in practically the same diam- 
eter as dynamite cartridges and are filled 



After goldbeater skins are pre- 
pared, they are cut into sections 
and applied to rubberized cloth 


with sand. They are loaded in the bore 
hole on top of the dynamite charge and are 
particularly advantageous when loading 
upper holes, keeping the tamping intact. 
Another reason for the tamping bags is that 
they expedite the loading of holes. The 
more actual weight there is on top of the 
dynamite charges with the holes properly 
confined, the better the results. 


Goldbeater Skins for Airships 

p'OR retaining the precious hydrogen or 
* helium ^ftint gas in Zeppelin airships, 
nothing h&s bee i found superior to gold- 
beater skin. T’lis extremely tough sub- 
stance forms the outer covering of a portion 
of a steer’s intestinal system. For centuries 
it has been used for holding gold sheets 
while they were being hammered into thin 
foil. Hence the name. 

The skins are shipped in their raw state 
from the packing house to the airship cell 
manufacturer in barrels, each containing 
about 2600 pieces. After skins arrive at 
the factory, they are spaped with knives 
until all particles of adhering flesh and 
other matter are removed. This cleaning 
takes place after the skins have been soft- 
ened by soaking in water They are then 
{Pkaae turn to page 451) 



tlM flnt In iw^parfot goldlMAtMr iltlwi it to tcrape them 
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Learning to Use Our Wings 

Latest Facts About Airplanes and Airships 

CONDUCTED BY ALEXANDER KLEMIN 

Jn charg0, Dantal Ougganheim School of Aeronautioa, Naw York Univaraity 


Handley Page Slot Mechanisms 

W E have often discussed in these 
columns the famous Handley Page 
slot which smooths out the flow on the upper 
surface of the wing when it is at too large 
an angle to the wind, and thereby increases 
the lift and prevents stalling. 

The aerodynamic effectiveness of the slot 
has long been demonstrated. Th^ next 
question is the mechanical design of the 
slot mechanism so that it may function 
on a fullHsiae machine as well as it does 
in wind-tunnel experiments. 

Lieutenant Carl Harper, in a valuable 
paper presented before the Society of Auto- 
motive Engineers, deals with airplane spins 
and slots and describes a number of effec- 
tive mechanisms. These are illustrated in 
the appended diagrams. 

The first is a parallel link type. When 
the slot is closed there is a small vent at 
the top rear portion of the auxiliary airfoil. 
This type of slot gives a progressive, some- 
what slow operation. 

The second or gate type also has a vent at 
the top of the auxiliary airfoil, but never- 
theless gives quick opening and closing of 
the slot. 

The third is a straight-roller type, which 
also gives quick opening and closing. 

It may be asked why it is that the slot 
functions automatically. This is because, 
at high angles of lift, the suction on the 
upper surface of the wing tends to concen- 
trate itself at the leading edge, and the 
movement of the suction forward opens the 
slot up by the pull of the air on the small 
auxiliary airfoil. 

It has been found that the lift-increasing 
properties of the Handley Page slot can be 
greatly improved when it is used with a 
flap at the rear of the wing, which turns 
down when the slot is opened. For heavily 
loaded machines, which would otherwise 
have a high landing speed, it is a great 
advantage to have a front slot working in 
conjunction with a rear flap. 

For certain reasons it may be preferable, 
where lift increase is the objective, to have 
the front slot and rear flap interconnected 
and manually operated. The mechanism 
used in such a case is shown in the fourth 
diagram. It will be seen from this diagram 
that the parallel link mechanism now oper- 
ates jointly with the aileron moving 
mechanism by means of the long rod 
hinged at either end. When the flap is 
lowered, the slot is opened. Of course, in 
such mechanism the flap cannot be raised, 
so that this particular mechanism is not 
suitable for the slotted type of aileron, that 
is, an aileron which has a slot ahead of it. 

A vent at the top of the slot, when closed, 
delays its opening. A vent at the bottom 
hastens its opening. Hence in the design 
and construction of a slot, the fit must 1^ 
perfect. A slot {nust be a hand-tailored 
fit for a particular wing. Both slots must 
lift an equal amount. Both slots must 
open at low air-speed, and furthermore, 
both slots must ooen at the same air-soeed. 


Since spinning is closely connected with 
the stall of a wing, the slot is a powerful 
preventive against spinning. With a fast 
navy plane, the Vought Corsair, Lieutenant 
Harper put his machine into a fast spin 
and unlocked the slots. The slots opened 
automatically and brought the plane out 
of the spin in half a turn. 

Ice formation, so dangerous in flying, 
does not seem to impede the action of a 
slot. A plane was flown at 10,000 feet and 
ice had formed to such an extent that it 
almost doubled the width of the exposed 
streamline wires. Nevertheless the slot 
continued to function perfectly. 

On the other hand, slots themselves in- 
troduced an element of danger. If one 
slot has a little more friction than the other, 
its opening will be considerably delayed. 
Under such circumstances one slot may 
open in a spin and the other remain closed. 
Instead of stopping the spin, the slots may 
then tighten it to a dangerous extent. 

We believe that the increasing interest 
and experimentation with the slot will soon 
remove the mechanical difficulties still re- 
maining. 


Certification of Private Lights 

' pHE owners of many hotels and large 
apartment houses are showing their 
public spirit by installing private lights as 
aids to aerial navigation. Such lights may 
be certified by the Department of Com- 
merce. For example, the Wardman Park 
Hotel in Washington, D. C., is operating a 
86-inch beacon of 10,000,000 candlepower, 
rotating at two revolutions per minute on 
the roof of its building. In conjunction 
with this light there is a directional projec- 
tor of 8, 000, 000 candlepower pointing south- 
east to Bolling Field, one of Washington’s 
best known fields. 


A Successful Metal-Glad Airship 

^T^HE metal-clad airship built by the Air- 
^ craft Development Corporation of De- 
troit has recently made several successful 
flights, while Dr. Eckener in the Graf 
Zeppelin has completed his stupendous 
journey around the world. These two 
events have greatly encouraged, and rightly 
so, the supporters of the airship, and plans 
for transoceanic services by airship, partic- 
ularly from San Francisco to Hawaii, are 
being actively discussed. At a recent 
dinner in New York City, considerable 
progress was made toward the formation 
of an airship line. Such interests were 
represented as the Goodyear-Zeppelin 
Corporation, the Zeppelin Corporation of 
Germany, the Dollar Steamship line, and 
the two great banking houses of Lehmann 
Brothers and G. M. P. Murphy and Co. 

Arguing from the fact that all engine 
structures pass from such materials as 
wood to the engineering metals, many au- 
thorities are of the belief that airships will 
likewise in similar fashion pass from a 
fabric covering to a metal covering. Carl 
B. Frietsche, President of the Aircraft 
Development Corporation, recently made 
a splendid statement of this viewpoint. 

Strange to say, the idea of a metal- 
covered airship is not at all new. In the 
latter part of the 19th Century, an Austrian 
named Schwarz actually built, in Berlin, 
a rigid airship covered with thin aluminum. 
It was 155 feet long, with a maximum diam- 
eter of 44 feet, and a displacement of about 
130,000 cubic feet. In 1897 this somewhat 
crude airship was carried by the wind to a 
forced landing and was badly damaged. 

For some time the idea of a metal-cov- 
ered airship was dormant until, in 1921, 
Ralph H. Upson, a well-known airship 
designer, undertook the design of a metal- 
clad airship, with vastly improved techni- 
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The ZMC^2 metal-clad dirigible: At 1 is a side view showing the control 
fins; 3 illustrates how the ship was built in sections; the control car and engine 
mounting are shown in 3; 4 is an interior view; and 5 is the riveting machine 


cal methods to draw upon. In 1922 the 
Aircraft Development Corporation was 
formed by a group of prominent Detroit 
business men to put Upson's ideas into 
practice. 

For five years preliminary research and 
experimentation was undertaken at a cost 
of 800,000 dollars. 

The fundamental principle of the metal- 
clad differs radically from that of the 
Zeppelin type. In the Zeppelin the girders 
are responsible for the bending strength, 
and shear stresses are carried through a 
complex system of diagonal wiring in the 
planes of the ship's surface. The fabric 
covering serves mainly to fair the surface 
and to resist the outer pressure in flight. 
In the metal-clad the shear stresses and, 
to a large extent, the tensile stresses are 
carried in the metal covering, the plating 
of which also reinforces the internal frame 
members. Thus the principle of the metal- 
clad, least in theory, promises a saving 
In structural weight. (See also May and 
September 1926 issues of Scieomtipic 
AkBWOAK for information on metal-clad 
airships. The Bdiior.) 

Iitr., Fiietsche makes out a very good 
odosi lot* the pOiSibaity of weight saving by 
POmtfng out that the surface of the fabric- 
ensiMMftd skin of five layers (ex- 


clusive of framing); namely, from outside 
to inside: Outer fabric cover with doped 
coating; shear wiring; gas pressure wiring; 
cord netting; gas-cell fabric lined with 
gold-l)eater skin. 

These five layers collet lively perform 
the functions of fairing the surface; pro- 
tecting against the atmosphere; transmis- 
sion of tensile stresses; aerommodation of 
pressures; retention of buoyant gas. 

In the metal-dad the single metal sur- 
face performs all these five functions. 

The supporters of the metal-clad also 
claim the following advantages with much 
plausibility: Increase in fireproofing; bet- 
ter weatherproofing; greater durability; 
economy in use of gas and ballast. 

It remains to be seen whether the dura- 
bility of thin metal sheets will be greater 
than that of fabric. If proper protection 
against corrosion is secured, we believe that 
the metal covering will indeed be more 
durable. Also, the permeability to gas of 
the metal is very much better than that of 
the gas cells made of gold-beater skin. 
The builders of the Zeppelin type have 
powerful arguments In opposition, but the 
metal-clad looks very promising. 

Another inter^rtjng development of the 
Aircraft Developmant Corporation was in 
the production d special riveting machin- 


ery for uniting ti e very thin metal sheets 
composing the sk.M. 

This machinery has successfully driven 
about 3,500’,00<i rivets of .036 inches di- 
ameter with only one third of one percent 
defective rivets. In its operation three 
strands of wire are fed like thread into the 
machine and three rows of rivets are 
'*sewed*' simultaneously. The machine 
shears off the wire, the tiny wire sections 
are punched through the two sheets of 
metal to be connected and revolving cams 
head-up the rivets. The spacing of the 
rivets is also automatic. With this riveting 
machine two men are able to accomplish 
as much work in a given time as 128 men 
working by hand, and 185 rivets are in- 
{PUane turn to page 464) 
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Chemistry in Industry 

Advances Made in Industrial and Experimental Chemistry 


Cheap Aluminum Chloride 
Now Available 

F ifty years ago, the French chemist 
Friedel and his American associate 
Crafts l)egan performing miracles of or- 
ganic synthesis by the use of aluminum 
chloride. The reaction, since known by 
their names, has been a useful laboratory 
tool for the organic chemist ever since, 
but the accomplishments were limited to 
operations on a test-tube scale because of 
the prohibitive cost of aluminum chloride. 
The announcement of its successful manu- 
facture by a process that puts aluminum 
chloride in a class with the cheapest heavy 
chemicals has been hailed by the American 
Institute of Chemical Engineers as a de- 
velopment of outstanding interest to the 
chemical industry. 

As Chemical and Metallurgical Engineer- 
ing says editorially, “Dr A M McAfee’s 
modest recital of the 15 years spent in per- 
fecting the commercial production of 
aluminum chloride is a classic story of 
patient, persistent chemical engineering 
development. His audience at the Phila- 
delphia meeting of the American Institute 
of Chemical Engineers was quick to ac- 
claim it as an outstanding achievement, 
although, obviously, it is still too soon to 
gage its full significance. In the oil in- 
dustry, to be sure, the McAfee processes 
for producing gasoline from high-boiling 
petroleum oils and for refining lubricating 
oils at moderate temperatures have long 
demonstrated their worth in the Gulf re- 
finery. The scale of operations there may 
be judged from court records showing that 
the company has spent approximately 
4,600,000 dollars on the aluminum chloride 
division of its Port Arthur refinery. Two 
carloads of Arkansas bauxite and two car- 
loads of Louisiana salt are said to be con- 
sumed each day in the aluminum chloride 
plant.” 

In the dye industry the potentialities of 
cheap aluminum chloride are enormous. 
It is no exaggeration to say that dozens of 
well established processes may be revolu- 
tionized by the ready availability of the 
useful reagent. 

Said Dr. McAfee, “In 1913 I purchased 
a few pounds of aluminum chloride for 
$1 60 per pound. Six weeks were required 
to get it. Today the Gulf Refining Com- 


pany is. manufacturing it at Port Arthur, 
Texas, from bauxite ore and chlorine, at the 
rate of 76,000 pounds per day and at a 
cost that permits its sale in carload lots 
at five cents per pound.” 

Details of the present process, which has 
been operating successfully for several 
years, are as follows: Crude bauxite ore is 
calcined in an internally heated rotary 
kiln at about 1800 degrees, Fahrenheit, to 
drive off the moisture. From the kiln the 
bauxite is delivered by belt conveyor and 
bucket elevator to a weighing hopper, 


where is added a good coking coal in the 
proportion by weight of approximately 
three parts of bauxite to one part of coal. 
The mixture of bauxite and coal is then 
put through a pulverizer in which the two 
solids are ground to a powder. From here 
it is directed to overhead hoppers which 
feed into mixing vats to which is delivered 
a liquid binder, such as wax tailings or 
melted asphalt. The mixers discharge 
automatically into machines which press 
the bauxite, coal, and binder into briquets 
under a pressure of 3000 pounds per square 
inch. Each briquet weiglw approximately 
two pounds. The briquets are preheated 
to approximately 1600 degrees, Fahrenheit, 
driving out the volatile matter in the coal 
This leaves a hard briquet composed of 
approximately 82 percent bauxite and 18 
percent carbon. The hot carbonized 


briquets are then charged to the chlorinat- 
ing furnkces. 

The largest of the furnaces has a capacity 
of 40,000 pounds of aluminum chloride per 
day. It has an inside diameter of five feet, 
and the shaft is 20 feet in height. A blast 
of air is introduced near the bottom and 
also halfway up the shaft for about 15 
minutes, at the end of which time the 
charge of briquets will have been heated 
to the desired chlorinating temperature, 
approximately 1600 degrees, Fahrenheit. 
The door is then closed, and chlorine is 


admitted through inlets near the top. 
The chlorinating process requires from 
eight to ten hours. Through an outlet near 
the bottom of the furnace, the aluminum 
chloride passes to condensers. 


Australian Motorists to Use Gasoline 
Mixed with Alcohol 

A NEW company known as National 
Power Alcohol Company has been 
founded in Australia, with a capital of 
260,000 pounds of which half is in the hands 
of the Distillers’ Company and the other 
half in the hands of Australian interests. 
The product of the company is to be a new 
motor fuel composed partly of alcohol. A 
factory is being built at Mackay, North 
Queensland, and others will be built later 
at Townsville and Cairns. The alcohol will 



Electrolytic cells in which chlorine is generated from salt for use in the 
manufacture of commercial aluminum chloride, used in the dye industry 



Diagram of equipment and steps in the process for making aluminum chloride 
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For trucks in the city, 
for tractors in the country 
• . this grainless wood board 

Thu grainless wood board. Masonite Presdwood, has hundreds of uses in industry and building. 
It does not crack, split or splinter, U almost impervious to moisture and highly resistant 
to warping and buckling. Is naturally beautiful; takes any finish. Production costs often 
drop off sharply when Presdwood is used. Samples to try out will be gladly sent on request. 


Seen by thousands every day, 
a modem motor tmck in city 
service portrays on its paneled 
sides of Masonite Presdwood 
an attractive sign which adver- 
tises the truck owner’s business. 
Out on some windswept farm 
the operator of a toiling trac- 
tor is perfectly protected from 
flying sand and driving rain by a cab which is 
made of this same grainless wood. 

In one case Presdwood is used for its strength, 
smooth surface and ability to take any paint 
finish. In the other it is employed for its resist- 
ance to moisture and the 'sturdiness which en- 
ables it to withstand the hardest kind of usage. 

Has Hundreds of Uses 

These qualities of strength and beauty, as well as 
the workability of a grainless board that does not 
crack or split, have made Masonite Presdwood 
the chosen material for himdreds of manufac- 
tured articles. It is used for bedroom screens 
and radio cabinets, clothes hampers and bread 
boxes, breakfast nooks and kitchen cabinets. 

Because of Presdwood’s smoothness And 
strengtli it is ideal for work-bench tops, ice l>ox 
paneling, cupboards and shelving. It makes core 
trays in foimdries, starch trays in candy fac- 
tories; is employed for its moisture resisting 
ability in the construction of campers’ tables, 
speed boat bulls, highway markers and outdoor 
signs of all kinds. In fact there seems to be no 
limit to the many uses for this grainless wood. 


In the building industry, 

Presdwood is being used in 
ever increasing quantities. It 
panels fine homes and the more 
modem buildings, takes any 
commercial finish. In concrete 
construction, Presdwood is of- 
ten used to line the forms, for 
it produces such a perfect 
smooth surface that the need of hand smoothing 
is practically eliminated. 

Liked by Mechanics Everywhere 

Presdwood has made friends in factories because 
of its workability, for skilled artisans, familiar 
with every type of material, have been won over 
by the ease with which Presdwood can be 
punched, sawed, milled, or sanded. This grain- 
less wood cuts production costs by eliminating 
the waste and costly rejections which result from 
defective material. Where handy men make 
things around the home, Presdwood is equally in 
demand, for anyone who uses tools instantly 
recognizes the possibilities of a grainless wood 
board that neither cracks, splits nor splinters. 

Factory executives, builders and home owners 
should read the Presdwood booklet which tells 
how Presdwood is made, lists eighty of its many 
uses and gives instructions for applying many 
types of finishes. A copy of the booklet will be 
sent promptly on request. 

MASONITE CORi»OR.4.TION 

Dept. 743n 111 West Washington Street 
Chicago, niiiioia 



frOR MOTOR 
TRUCK PANELING 



FOR STURDY 
TRACTOR CABS 
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maintain secrecy. We are informed by one 
who visited the plant in the early days that 
the cost at that time was not over 5,000 
dollars per gram of radium. 

“The maufacturers and producers of a 
luxury may aak a price which returns an 
unreasonable profit and no one complains 
seriously, for we can dispense with luxuries. 
A hoarder of food who endeavors to ex- 
tract a fabulous profit for a necessity would 
be given no mercy. What shall be said 
then of a company which, although number- 
ing among its stockholders citiaens of other 
lands, is nevertheless controlled by those 
identified with a country which sought and 
was given the help of the world, and which 
now demands the utmost the traffic will 
bear for a material which to many means 
the difference between life and death?** 

New Heat-Resistant Alloy 


Bins in which salt is stored, i 

be produced from molasses by fermentation 
and freed from water by a special process, 
in order that it may be readily mixed with 
gasoline, forming a mixture of 16 percent 
of alcohol and 86 percent of gasoline. This 
mixture will be put on the market as a 
motor fuel under the name “Shellkol,** the 
necessary gasoline being supplied by the 
Shell Company, which will also take charge 
of the marketing. 


waiting electrolytic treatment 

These quantities have remained small 
because of the high cost, requiring too 
large an investment for most users. 

“Among those prominently identified 
with the study and production of radium 
is R. B. Moore, now Dean of Science at 
Purdue University. We quote a recent 
letter from Doctor Moore: 

“ 'When radium was made from 2 per- 
cent ore it sold for about 110,000 dollars 
per gram of element. At the present time, 


T he development of a fenro-chrome al- 
loy that will repeatedly withstand 
working temperatures in excess of 2000 de- 
grees, Fahrenheit, in contact with molten 
metal, was recently announced by Alex- 
ander Forward, managing director of the 
American Gas Association. Formerly, 
crucibles had a life of only about 16 or 20 
heats, but a single retort made from the 
new alloy has already served for more than 
250 heats and is apparently none the worse 
for wear 

The research work in connection with 


Sk3^8craper8 Rest on Lead Mattresses 

W E ordinarily think of skyscrapers as 
built of steel and concrete, and not 
many people realize that occasionally con- 
siderable quantities of lead are used in their 
construction. Lead “mattresses’* are used 
to act as shock absorbers between the 
foundations and the steel framework of 
skyscrapers In one building in New 
York about 65 tons of lead appears to 
have been used for this purpose. 

Another new use for lead is developing 
in the pigment field where a new lead 
preparation called “subox ’* has been in- 
troduced. This preparation, which consists 
of very finely divided particles of lead 
Buboxide suspended in linseed oil, can be 
sprayed or applied with a brush upon any 
surface. After being applied it undergoes a 
slow transformation, resulting in a film of 
metallic lead held firmly as a protective 
coat by the oxidized oil. 

Producers Censured for High Cost 
of Radium 

CHARGING that greed for profits on the 
^ part of the producers of radium is 
withholding full ^nefit of radium treat- 
ment from cancer patients. Industrial and 
Engineering Chemistry presents a dramatic 
indictment on the editorial page of a ret'ent 
issue. 

“Universal agreement as to the efficacy of 
radium in therapeutics is not to be ex- 
pected,** says the writer, “but there is a 
considerable body of authoritative opinion 
to the effect that radium, when used skill- 
fully and in sufficient quantity, still offers 
the best means known for the treatment of 
certain types of cancers, to mention but 
one important application relating to the 
maintenance of health and the defeat of 
disease. Where radium has failed authori- 
ties tell us the cause has more frequently 
been the insufficient quantity of the radium 
salts available than any other reason. 


made from 40 percent ore, it is selling in this new ferro-chrome alloy is only partially 
retail quantities for 70,000 dollars per completed and it is expected that another 
gram. The wholesale price in large quanti- year will be required to develop an alloy 
ties purchased direct from the Belgian com- that will meet all the requirements of the 
pany is from 60,000 dollars to 60,000 dollars brass furnace. This investigation is being 
per gram. conducted by the American Gas Association 

“ 'The actual costs of the company for in collaboration with the American Gas 
producing radium are not known, but it Furnace Company, of Elizabeth, New Jersey. 

should be very easy to obtain this rare ele- * 

ment from 40 percent ore for about 10,000 i rr. 

dollars per gram, exclusive of mining costs German Gnemist Tames Nitroglycerine 

and overhead. XJITROGLYCERINE is"^ notoriously 

'"Meanwhile, thousands of cancer pa- “skittish** and because of its tendency 
tients are dying every year who do not have to “fly off the handle** on the slightest prov- 
an opportunity of being treated by radium ocation, its use has been limited in many 
which, at the present time, is the only sue- fields. Up to now, nitroglycerine prepara- 
cessful treatment for cancer outside of an tions have been prohibited for military 
operation. A larger production and a much uses because of their great sensitivity, but 
wider distribution would mean an addi- Dr A Stettbacher of Zurich, has succeeded 
tional number of lives saved ' in making a mixture of 20 percent nitro- 

' 'While the belief that the Belgian Congo glycerine and 80 percent pentaerythrite- 
contains great quantities of ore from which tetranitrate which may remove this diffi- 
radium can be e^racted and that th^ de- culty. The compound is called Penthrinit 
posits are now hidden in order to maintain and has extraordinary explosive powers, 
high prices may be erroneous, nevertheless besides its stability to shock. Its coming 
it is known that the one or two outside men popularity is further promised by the rela- 
who have been permitted to visit the mines tive economy of production by standard 
did so only after making solemn promises to electrochemical means. 



Piles of iMllixlte ore. from which la derived alutninutn 
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Healing by Music 

Modern hospitals put the Western Electric 
Public Address System on staff 



ever rtady to pro* 
¥uU tntirtainmmt from phono* 
graph fuofdit 


Music hath charms — and healing powers. Lucky is the 
hospital patient whose convalescence is cheered and hastened 
by entertainment through the Western Electric Public Address 
System 

It amplifies and distributes sound to all parts of the hos- 
pital by means of loud speakers in private rooms and tele- 
phone headsets in wards. And patients can listen to radio 
broadcast, or entenainment put into a microphone in the 
building, or phonograph records })laycd on the Western 
Electric Music Reproducer. 

Here then is a soothing bedside \isitor always on hand at 
the right moment. 

The Western Electric System has many advantages which 
appeal to progressive hospital managements. Architects and 
engineers value it because it is electrically reliable, made by 
the makers of your telephone. 

To hospitals, hotels, schoob, amusement parks and com- 
munities, it oflfers new opportunities for service to their public. 



Notu all can hear in the hotels* large 
meeting rooms. 



Danang to the Music Reproducer at 
n taurant or country club. 



The school principal can, by loud 
speaker, address all rooms at once. 


Western Etectric 

I»UBLIC ADDRESS AND MUSIC REPRODUCTION SYSTEMS 

tUFtWBUTBD BY Graybar Electric Cempamy r r r r offices in 72 principal cities 
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The Month in Medical Science 

Progress in the Medical and Surgical Fields 

By MORRIS FISIIBEIN, M. D. 

Editor of the Journal of the American Medical Aasociaiion mod of Hygeia 


Tobacco Smoking 

D r WINGATE M JOHNSON of 
North Carolina, who does not himself 
smoke but who lives in a neighborhood 
where much tobacco is produced, called up 
1000 men whose names were in the tele- 
phone book and had his friends in four 
other cities in that vicinity do the same 
thing to find out how many of the men 
smoked Eight hundred and eightc»en of 
them did Out of 60 fatal cases with angina 
pectoris, 70 percent were found to be 
smokers, 30 percent were non-smokers. 
The average age at death of the smokers 
was 61 .3 years and of the non-smokers 62 6 
years Thus 70 percent of people with 
angina pectoris were smokers and 81 per- 
cent of the male population were smokers. 

There are some people in whom moder- 
ate smoking causes attacks of pain in the 
heart similar to those associated with an- 
gina pectoris. This, however, is not tiue 
disease 

Doctor Johnson looked particularly into 
the charge that tobacco smoking by women 
during pregnancy and by nursing mothers 
was injurious to their offspring. He cites 
the records of five women who smoked 
freely through pregnancy and afterwards 
nursed their babies successfully for many 
months. 

The blood pressure of 160 adult male 
smokers was 128 23 systolic and 78 87 di- 
astolic. Among non-ftmokers, the average 
systolic pressure was 129.64, the diastolic 
79 23. The non-smokers weighed about 
three pounds less on an average than the 
smokers. 

Thus Doctor Johnson concludes that 
tobacco smoking has apparently no per- 
manent effect on the blood pressure, that 
there is no foundation for the public belief 
that smoking decreases the weight, and it 
does not seem to be well established that 
smoking bears a definite relationship to 
angina pectoris. The chief bad effects 
produced by tobacco smoking, even in 
moderation, are irritations of the lining of 
the throat. 


Iodine Surveys 

T he value of small doses of iodine for 
the prevention of goiter has now been 
fully demonstrated. Through the com- 
bined efforts of investigators numbers of 
dissimilar diseases have been related to a 
deficiency of iodine in the food The de- 
ficiency of iodine in the food is definitely 
related to the lack of iodine in the rocks 
and the soil from which the food comes. 
Simple goiter in man occurs in definite 
areas in relationship to the amount of 
iodine in the soil. Our eastern seacoast is 
comparatively free from the disease, while 
our Great Lakes region and the Northwest 
have much of it. While it is not certain 
"as to just how the iodine acts to prevent 
the disease, it is generally believed that it 
has an influence on the thyroid gland and a 
prolonged deficiency of iodine results in 
enlargement of the thyroid, this enlarge- 


ment being called goiter. While the re- 
quirement of the body for iodine is very 
small, even this small amount seems to be 
unavailable in many places. 

In 1928, Dr. J. F McClendon studied 
the iodine content of drinking water from 
various parts of the country in relation to 
the amount of goiter among recruits in the 
United States Army coming from various 
districts. He showed a definite correlation 
in this way. Recently surveys have been 
made of the soil of Nebraska and of South 
Carolina, which indicates that Nebraska 
water supplies in general contain sufficient 
iodine for the maintenance of thyroid 
equilibrium and that Nebraska food ma- 
terials are not low in iodine content. 
Nebraska is apparently one of the non- 
goitrous states. An iodine map of Ne- 
braska based on analyses of drinking water 
shows how the various portions of the 



An Iodine map of Nebraska based 
on analyses of the drinking water 


state vary in relationship to the availa- 
bility of this substance 
The legislature of South Carolina created 
a commission and provided funds for 
making studies of the mineral elements of 
foods grown or produced in that state. 
The laboratory of the Medical College of 
the State of South Carolina has been inves- 
tigating the subject with relationship to 
iodine The accompanying table gives 
the iodine content of some South Carolina 
vegetables as compared with those coming 
from California and Oregon: 


Iodine Content of Some South Carolina 
Vegetables Compared with Results Pub- 
lished by McClendon for Vegetables 
Produced in California and 


String beans 
B( el *4 
Carrots 
Lc ttuce 
Peas 
Potatoes 
Spin.u h 

Soup veK«*tHbles 
SQuasli (summer) 
Sweet potutoea . 
Tomatoes 
Asparagus 
Cabbuge 
C uciimbt ra 
Egg plant 


Oregon* 


South 

Carohnu Calitomia Oregon 

Analyses An.alysea Analyacs 

by Rem- b\ Mr- bv Mr- 

ington Cfeiidon Clcndon 

429 29 

227 8 0 19 

197 8 5 2 3 

7U 


i97(rip<) 8 4 (green) 


2tl 


694 

26 0 

716 


98 


273 

17 5 

285 

12 0 

3)6 


S2J 


338 



♦The tabic# arc reproduted from a paper entitled 
*‘The Potato ai an Index of Iodine Distribution." 
by Roc E Remington, F. Bartow Culp and Harry 
von IColnit/, read before the Section of Agricultural 
and Food Chemiitry of the American Chemical 
Society, Columbus, Ohio. May 1, 1929. The results 
in these tables are given In terras of parte per bilHon 
of iodine in the dried vegetable. 


There is shown to be a definite correla- 
tion of iodine content with distance from 
the sea. The preliminary analyses indicate 
also that foods rich in iodine are rich in 
iron and manganese. 


Ringworm of the Feet 

A DISTURBANCE which is causing in- 
creasing concern to physicians is the 
ringworm of the feet which has been ex- 
ceedingly prevalent in the United States in 
recent years. The spread of the golf club, 
the gymnasium, the swimming pool, and 
similar places where men, women, and 
children walk about barefoot apparently has 
led to a wider dissemination of the organism 
that attacks the skin between the toes and 
produces itching, exudation of fluid, and 
maceration of the tissue. 

Physicians in charge of the health of stu- 
dents in the University of California made 
a survey of the feet of students in that insti- 
tution and found that 78 percent of the men 
and 17 percent of the women had ringworm 
of the feet. Moreover, almost 10 percent 
of the men had an extension of the ring- 
worm to the thigh or groin. The investi- 
gators explained the difference in percentage 
of infestation between men and women, in 
this particular case, by the fact that women 
students and attendants are obliged to pro- 
vide and wear rubber shoes and under no 
circumstances are permitted to walk in bare 
feet on the floors of showers or runways in 
the swimming pool or gymnasium. The 
men, however, occupy an antiquated gym- 
nasium and constantly walk about in their 
bare feet. 

They also believe that women students 
have less ringworm of the feet than men be- 
cause their habits are cleaner, they observe 
a higher type of personal hygiene, they per- 
spire less than men, and they wear lighter 
low shoes. 

The authorities caution men particu- 
larly against drying the thighs with a towel 
after it has been used to dry the feet. 


Radioactive Waters 
^T^HE sufferer with chronic rheumatism 
is notoriously a victim for all sorts of new 
cures. The disease is chronic and tends to 
get better and worse at intervals, and so 
each new cure seems to bring about im- 
provement. Among the various devices 
that have been particularly vaunted in 
recent years are apparatus of all kinds con- 
taining or alleged to contain radium. In 
a recent consideration of this subject, The 
Journal of the American Medical Associa- 
tion has said: 

“Whenever a new substance is identified 
by the research of chemists, whenever a 
new force is developed through the in- 
vestigations of the physicists, whenever a 
philosopher propounds some new concept 
in the held of thought or mental activity, 
an inspired charlatan or promoter is likely 
to seize on the substance, the device, or the 
idea and exploit it for the cure of disdkse 
as a means of personal gain. The history 
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The New'l930 Models 


WoodwDildiig^lMts 

J • (PatcDted JuL 1, 1920) T*™^**™*°*°***^^ 



New ••OBlta** 
MOULDING CUTTER 


C o mb tw Mu 44iich Joliitor aiKl 
e^eli ClroHlar Unit 

it«d on wddad itecl atand Both na- 

<nM iofMhM SI aepantoly. Foraiiked mini 


Inm can b» 

vlthoul motor. 



••Iiicli CIroMlar 
Saw Unit 

mounted leparetely on 
Bturds. weldort steel wend. 
Fnrafaoed tilth or without 


4*la«h loliilor 
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“Delta*' Electric Handl>Shop 

A eo«Dlei« Motorised Workshop for croftsmon* Inclndinr oil neceosory oQuipment for 

Circnlmr Sowiiyr, Wood Turning, Scroll Sowinr* SondiitEa Drllliitga Grinding ond Baffinff. 

Practical DosIrii — Dopandable Quality 
— Plus Many Exchialve Features— 

that’s what you find in every woodworking unit bearing the Delta trade- 
mark. Craftsmen, artisans, farmers, mechanics — all who use wood in their 
daily labors or spare-time hobbies _ 

— are delighted with the sturdy 
construction, splendid efficiency, 
and moderate cost of Delta equip- 
ment. They fi^ppreuate keenly such 
exclusive constructional features as 
the Patented Tilting Tables, Auto- 
matically-oiled Bronze Bearings, 

Heavy U-Shaped Lathe Bed, Circu- 
lar Saw Raising Lever in the Handi- 
Shop — the new Welded Steel 
Stands, Graduated Fence, Practical 
Rip Gauge, Graduated Miter 
Gauge, and the convenient arrange- 
ment, in the new Delta Jointer and 
Circular Saw Units, which can be 
used with your motor, if desired. 

10 Day Trial 

Crop Terms 

For complete details and full description 
of the new 1030 Delta hnc, send coupon 
for FREE illustrated literature. Shows 
many items of interest to those who work 
with wood. You Will learn, also, how you 
can try any Delta equipment for 10 days 
under actual working conditions at our 
risk. Choice ol three convenient payment 
plans. Mail coupon TODAY I 

DELTA SK^TV CO. 

muTA MMiiPACTUiiiNa e<K 



Cuts Ov«r SO Moulding Shopoo 
WItli Onlg 4 Soto of Sladoo 

Hiffb speed bMdes produce over 10.000 
cuU per mlni^ at 1600 R P.M. Blades 
require no ind^dua adjustment. Quick* 
ly and easily %cke^ in position. Spe- 
cial ffuido fbnee. 1. msually low price. 


DCt.Ta tFCOIALTY COMPANY. DeptR^ftO 

? i|vlflen of '^Dolta Manufsoturlno Co.** 

901*67 Holton it., Milwaukoo* wit. 

, PlwM Bwd^nio FHEB, illwntratod literature 
dpAOribins 1080 model ‘‘Delta" Woodworking 
Units. AlW deUilH uf 10 Day Trial Offer and 
Btuiy Paynsnt Plans. 
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of medicine m replete with records to sub- 
Htantiate this statement. Gold cures, 
electric cures, mafirnetic cures, radium cures, 
and cures by all sorts of means of re-en- 
forcing the power of suggestion, have been 
collected by the hundreds, and their names 
carefully indexed in the files of the Bureau 
of Investigation of the American Medical 
Association. 

“Not many years have passed since the 
C’ouncil on Pharmacy and Chemistry, bas- 
ing its decision on the then available evi- 
dence, admitted to New and Nonofficial 
Remedies various preparations containing 
in solution radium or radium emanation 
(radon), and various devices for causing 
radium emanation to pass into drinking 
water. True, the evidence was not ex- 
tremely well controlled or profuse in 
amount, but there seemed to be a demand 
by physicians for such preparations and 
the Council considered it worth while to 
set up at least minimum standards of 
radium content or radium activity. Ac- 
tually, innumerable preparations were on 
the market which contained insufficient 
radium to have any demonstrable effects. 
There were jars for conferring radio ac- 
tivity on the waters they contained with 
not enough radium in the walls of the jars 
even slightly to agitate the leaf of an elec- 
troscope A consideral)le |x*riod of time 
has elapsed since such preparations first 
became available. The evidence in sup- 
port of the contention that radioactive 
drinking waters are useful for the control 
of disease or for the benefit of human 
lu^alth has not been profuse in amount or 
inspiring in scientific value. Indeed, a 
survey of more recent publications in- 
clines to a dismissal of the entire matter as 
unproved and unsubstantiated For this 
reason no doubt, the Council on Pharmacy 
and Chemistry has issued the following 
statement: 

*From an examination of the avail- 
able evidence, it appears that the 
value of the internal use of radium 
solutions or of water containing radon 
in chronic arthritis, gout, neuritis 
and high blood pressure is not demon- 
strated by controlled clinical evidence; 
that in spite of many years of trial, 
acceptable evidence has not become 
available and until such evidence does 
become available the Council has de- 
cided not to accept generators for the 
production of water charged with 
radon or radium solutions intended 
for intravenous use.* 

“The announcement by the Council on 
Pharmacy and Chemistry disposes of the 
claims made for all sorts of solutions and 


for the devices to be used in preparation 
of such solutions, whether they contain 
considerable amounts of radium or merely 
enough to confer activity resembling the 
flavor of chicken soup when the chicken 
has had to do double duty as fried chicken 
and chicken soup flavor. Today there are 
offered both to physicians and directly to 
the public solutions of radium and of radon, 
for drinking, for bathing, and for injection, 
with claims of virtue not only in the condi- 
tions mentioned in the report of the Council 
but also for anemia, rejuvenation, regenera- 
tion, leukemia, boils, blackheads, and 
pimples. 

“Rejuvenation has become a catchword 
for promoting all sorts of strange prepara- 
tions and apparatus The venders capital- 
ize suppressed wishes and desires and ex- 
ploit all that the power of suggestion is 



Shoe combining several good fea- 
tures, which was improperly fitted 


able to do for the impotent. This they do, 
let ft be emphasized, whether or not the 
devices provide any considerable amount 
of radium activity. But the statement by 
the Council settles the matter regardless! 
In one of the dialogues of the two ‘Black 
Crows,’ Moran imitates the blowing of 
a trumpet. In mock agony Mack responds, 
‘Even if that was good I wouldn’t like it.’ 
Of the radioactive drinking waters it may 
now be said: ‘Even if they did have some 
radioactivity, there is no evidence that they 
would have any value ’ ’’ 

Right Shoe or Wrong Shoe 

A lthough the introduction of the 
■ automobile took the people off their 
feet, human beings still spend a consider- 
able amount of time in the upright posture 
and the weight of the body on the feet 
brings about all sorts of foot disorders as- 
sociated with vague pains and disturbances. 
Dr. A. J. Buka, in a recent issue of The 
Journal of the American Medical Associa- 
tion, says that this is very injurious to 
health, particularly after middle age is 
reached. In women, most foot disorders 
come from wearing short shoes with high 
heels because they still want to wear shoes 
which will make their feet seem smaller. 


The effects of high heels are to push the 
toes to the front of the shoe, with the de- 
velopment of callous and hammer-toes. 
In men, the chief trouble comes from wear- 
ing shoes that are entirely out of shape with 
the lines of the foot. 

Doctor Buka suggests that the chief 
use of the shoe is protection and support 
with comfort and durability. Soft leathers 
are not recommended, since such shoes 
cannot be kept in good form. He recom- 
mends shoes with a semi-round or medium 
box toe with blucher type uppers, and an 
extra long counter whereby the shoe is 
made to fit better over the arch and instep. 
Close adjustment is brought about through 
snug fitting of the heel by tapering the back 
portion of the counter upward. The shoe, 
when laced, should not produce pressure 
anywhere beyond the joints of the small 
bones of the foot and there should be in this 
way freedom of movement of the toes. 

A built-in arch is helpful for some people. 
The extension sole helps the foot because 
the foot spreads when the person walks. 
For general usefulness, the oxford is pref- 
erable to the high top. Most of the au- 
thorities now recommend a rubber heel 
over leather, one inch to one and three 
eighths inches in height for men, and one 
and one quarter inches to one and three 
quarter inches for women. 

Tularemia in Russia 

S INCE the time years ago when Dr. 

Edward Francis discovered that “deer- 
fly fever” in the west was caused by a germ 
which transmits it to roan through rats, 
squirrels, and rabbits, investigations have 
been carried out on this disease all over 
the world. The disease, generally known 
as tularemia, has been found in almost 
every state in the United States and many 
a person has been infected while preparing 
fresh rabbit meat for food. 

The records are now available of three 
extensive outbreaks of this disease in 
Russia. In the Russian cases the disease 
was brought about by the attempts of the 
peasants to catch water rats by throwing 
harpoons at them during the time of the 
flood. When the harpoon is withdrawn 
from the body, the blood of the animal runs 
out on the hands of the person and produces 
infection. 

It will be remembered that the United 
States Public Health Servic^e warned people 
against eating fresh rabbit meat when the 
rabbit seemed lazy and disinclined to run. 
During the flood, it was the sick water 
rats that were more easily harpooned and, 
these were the ones most likely to spread 
tularemia. 




At teftt Types of shoes considered to be correct for fiood 
feet. A indicates shoes for wotnent and B are shoes for 
men. Above: These types of shoes are considered in- 
correct for the reservation of good feet. At A and A are 
shown the soles of mens* shoes and at B are womens* shev^ 
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"/or heaven*s sake-^ 

STAND UP 
STRAIGHT!” 

F or centuries, irritated parents tired from the day’s work or quailing at the prospect of it, have 
been lying back in their favorite chairs and snarling at their offspring, for heaven’s sake to 
stand up straight” —writes Armitage Whitman, M. D., in November IdVGEIA, the health 
magazine of the American Medical Association He goes on to ask — 

“How may we transform a round shouldered, pot bellied, hollow backed, knock kneed, flat footed child, into a self 
respecting physical and mental specimen that we can regard not only without a shudder but perhaps even with some 
degree of pleasure?” 

In “Proper Posture,” Dr. Whitman reveals a rare sense of humor and a delightful style He entertains you while 
laying down definite, concrete ways for obtaining and maintaining correct posture. His article, like all HYGEIA 
articles, is a treat for everyone who enjoys straightforward facts about health problems. 




November HYGEIA Brings These Features Too- 

“Diseases of Some Famous Characters of History” 

Caesar died a violent death in the chamber of the Roman Senate — Napoleon died from cancer of the stomach. 
But is there any proof that these two famous characters in history were epileptics? Contrary to general 
belief, George Washington did NOT die from diphtheria. What was his fatal illness? James O. Nall, AI. D., 
answers these questions and gives other reliable information on“Discascs of Some Famous Characters of 
History,” in November HYGEIA. 

^TTie Sanity of the Criminal’’ 

By an understanding of the individual offender, crimes are punished more suitably and society is 
furnished wdth the maximum degree of protection. Enter the psychiatrist — the specialist in 
TntfodllCtOrV mental disorders who is performing a valuable service in criminal courts. Winfred Overholser, 
UitrutlU y M.D., psychiatrist in the Massachusetts courts, writes interestingly on a \ it al subject, “The 

, — Offer — Sanity of the Criminal,” 


\ 

h\\ 


^\\\ 

■■ w 


6 

Issues 
\ for 


"Control of Pernicious Anemia” 

The germ of the idea of liver feeding In anemia dates back just one decade. From over 
the butcher’s counter came the public’s first inkling of the use of liver in treating that 
insidious disease — pernicious anemia. In “The Control of Pernicious Anemia,” 
Julian W. Brandeis analyzes this dread malady and tells of the recent successful 
advances to combat it. 


'A 


$1 


00 


In Addition ^ 

PIYGEIA for November is 

packed from cover to coyer jpg 

with timely, interesting articles 

on the thing you value most ot ^*<14 m3 

all— health! You’ll want this 
issue which contains besides tne 
above features and the reRular ^ 
dciiartments : "The \ 

AA Mental HjRiene”, •Phthisi.|- 

UV/ phobia”, “When the Doctor 

Takes a Blood Count , A 
New Foster Mother”, *‘Re- 
trievmg the Carrot", "Pnn;y, 

Slipshod and Doctor lidj , 

“Simple Lessons in Humdu 
Anatomy — The Alimentary 
Canal”, “How Undesirable Im- 
migrants Are Discovered", etc 
Mail the coupon and $1.00 for 
six months of HYGEIA. The 
To New magazine through which out- \ 

L Standing medical authorities ^ 

\ talk to you in the quiet of your 

V physician would if he had the 

V umy opportunity. The 




To New 
Subscribers 
Only 





446 


SCIENTIFIC AMERICAN 


November 1929 


Current Bulletin Briefs 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Qet Them 


Aviation 

New Regulations for Airplane Pilots 
should be studied by everyone connected 
with the aviation industry. The new regu- 
lations were prepared by the Department 
of Commerce in co-operation with the in- 
dustry to protect the flying public and aid 
the aeronautic industry by assuring com- 
petency of operating j>ersonnel. ] Apart- 
ment of Commerce, W ashingion, D. C, — 
Gratia. 


The Airplane, Technical Regulations No. 
1170-65 (20 cents), and Airship Mooring 
Devk'Es, Technical Regulations No 1170- 
266 (five cents), are recent publications of 
the War Department's Air Corps, of in- 
terest to civilian and commercial flyers and 
others interested in aeronautical develop- 
ments and official regulations. United 
States Government Printing Office, Washing- 
ton, D. C. “ ’( 'ost noted above. 


Aej^ial Photographic Surveys in South- 
eastern Alaska, Bulletin 797-E of the 
United States Geological Survey, is a com- 
petent description of the aerial mapping 
operations of the government geologists, 
with the co-operation of the Navy Depart- 
ment, Forest Service, Bureau of Fisheries 
and other bureaus interested in the project. 
United States Government Printing Office, 
Washington, D. C. 15 cents. 


Industry 

Report of the Engineering Foundation 
shows the progress made by the joint re- 
search organization established in 1914 by 
the American societies of civil, mining, 
mechanical, and electrical engineers. En- 
gineering Foundation, Engineering Sorieties 
Building, 29 West 39ih Street, Ntw York . — 
Gratis. 


American Standards Year Book for 
1929, shows important developments in the 
national standardization of almost every 
major American industry. The review 
covers mechanical, electrical, building, 
transportation, mining, textile, and many 
other industries. American Standards As- 
sociation, 29 West 89th Street, New York 
City — Gratis. 


America's New Frontier is the title of an 
industrial study which shows the growing 
importance of small towns and the trend 
toward decentralization of industry, due 
in part to the availability of electric power. 
Middle West Utilities Company, Chicago, 
Illinois -Tlratis. 


Fertilizer, Bulletin No. 36 of the series 
entitled "Commodity Prices in their Rela- 
tion to Transportation Costs," deals 
primarily with prices paid by farmers for 


fertilizer, the frieght rates for same, and 
general facts regarding the economic phases 
of the fertilizer industry. Bureau of Rail- 
way Economics, 102 U Transportation Builds 
ing, Washington, D. C. — Gratis. 


Annual Statistical Report of the 
Iron and Steel Institute contains the 
statistics of the iron and steel and allied in- 
dustries of the United States and Canada 
for the year 1928 and preceding years. 
American Iron and Steel Institute, 75 West 
Street, New York City- Gratis. 


Wood 

Wood Floors is a brochure prepared to 
inform the home owner or prospective 
home builder about popular designs and 
architectural treatment for residential 
floors. It is handsomely illustrated with 
photographs showing representative floors 
in well-designed homes National Lumber 
Manufacturers Association, Transportation 
Building, Washington, I>. C. — Gratis. 


Protection Through Selection is a 
brief presentation of salient facts concern- 
ing hardwood lumber specifications, show- 
ing advantages to l>e secured by the use of 
hardwoods of uniformly fine texture and 
close grain. Appalachian Hardwood Club, 
Southern Railway Building, Cincinnati, 
Ohio — Gratis. 


Weathering Effects that Paint Re- 
tard tells by means of pictures the story 
of unprotected wood exposed to the 



Comparison showing the effect of 
the weather on wood protected 
with paint and a similar sample 
left unprotected* aged p«ematurety 


weather. Forest Products Laboratory, 
United States Forest Service, Madison, 
Wisconsin. — Gratis . 


The Strength of North American 
Woods, Department of Agriculture Mis- 
cellaneous Publication No. 46, by H. S. 
Betts, is a study containing handy refer- 
ence tables showing the strength of 129 
different species of woods growing in the 
United States. The report is based on the 
results of about 130,000 tests made during 
the past 16 years at the Forest Products 
Laboratory in Wisconsin. United States 
Government Printing Office, Washington, 
D. C. — Five cents. 


Painting and Varnishing is a guide book, 
beautifully illustrated in color, for assisting 
the home owner interested in preserving 
and beautifying his house by the use of 
paint, varnish, lacquer, and enamel. The 
booklet covers every phase of the subject, 
and the suggestions given are reliable, un- 
biased, and in good taste. Save the Surface 
Campaign, 18 East 1^1 Street, New York 
C ity --Gratis. 


The Gluing of Wood, by T. R. Truax, 
(Department of Agriculture Bulletin No. 
1500) has been published for the purpose 
of bringing together essential information 
about glues and gluing, to set forth im- 
portant principles of control in gluing 
operations, and to describe methods that 
have proved successful in commercial 
practice. United States Government Prirt- 
ing Office, Washington, D. C. — 25 cents. 


Miscellaneous 

Rbveaung the Technical Ascent of 
Man in the Rosenwald Industrial 
Museum, by Waldemar Kaempffert, is an 
interesting description of the place of the 
industrial museum in our present civiliza- 
tion. The famous Deutsches Museum is 
described, and figures in numerous illus- 
trations. The paper is a reprint from the 
Scientific Monthly for June 1929. Museum 
of Science and Industry, Chicago, Illinois- - 
Gratis. 


Report of the National Committee on 
Calendar Simplification, recently sub- 
mitted to the Secretary of State, contains 
this comment by Arthur M. Hyde, Secre- 
tary of Agriculture, "The report impresses 
me as a comprehensive survey of the public 
sentiment in the United States on the re- 
form of the calendar. It seems the time is 
near at hand when the adoption of one 
simple universal calendar by all the na- 
tions of the earth will confer important 
benefits upon all humanity and our postet^ 
ity." Mr, George Eastman, Chairman, 3Ji3 
State Street, Rochester, New yorjk— -Oredis. 
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g yourdoctorct^^ 



Perkinses Metallic Tractors — which in this case are being exercised to cure a jolly** nose—are drawing 

jets of flame from the organ tn question 


Suppose if you had a iiad cold you were liable 
to be put in a hospital bed with four or five 
other people — dying, perhaps dead, of 
everything froni typhus to childbirth. 
Suppose when you had a slight wound 
the doctor poured boiling oil in it to avoid 
infection. 

Suppose during an operation you were held 
struggling on a table by burly attendants 
instead of being given an anaesthetic. Sup- 
pose when you fell ill your doctor dosed you 
with antimony, bitters, rock salt, violets, 
beet root, cinnamon, cochineal and aloes — 
and plastered you with Burgundy pitch and 
pigeon dung. 

Horrible Suppositions — ^yet all these things 
and many more might have happened to you 
in the days before medicine and surgery be- 
came what we know them as today. The 
strange and terrible story of the attempts at 
curing mankind has been finally set down in 
one of the most fascinating books ever 
written for the general reader. 

DEVILS, DRUGS 
and DOCTORS 

hy Howard W. Haggard, M. D. 

Pfffusor of APfiUod Physiology et Yale Vnmrsity 


Now for the first time you can read the 
fabulous story of medicine, written so that 
you can easily understand it, in one volume 
by one of the greatest authorities on modern 
medicine. 

You can read of the extraordinary medical 
and surgical practices of other ages — in 
Kgyjit and Greece, in Euroi>e of the Middle 
Ages, the Renaissance and the earliest days 
of modern medicine — all the superstitions 
and horrors from which we have finally been 
freed. 

Illustrated with ISO old engravings and 
woodcuts — alone w'orth the priceof the book — 
this extraordinary account of the conquest of 
superstition in medicine will enthrall you 
throughout with its wealth of anecdote and 
out-of-the-way information. Thousands of 
facts you never dreamed of are assembled 
before you — things you should know your- 
self — many things you wpulo like to be able 
to talk about. Sign the coup <n now and get 
the book for five days’ fre® e> imination. 

FREE EXAMINATION COUPON 


HARPER & BROTHERS S.A. 11 

49 East 33rd Street, New York City 

Send ine for 5 days’ free examination one copy of 

DEVILS, DRUGS AND DOCTORS, $5.00 

□ I will remit $5.00 within 5 days, or return the book. 

□ I enclose check. □ Send C. O. D. 

iVawe 

A ddress 
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The Amateur Astronomer 


PREVIOUS to the publication of “Ama- 
^ teur Telescope Making/' in 1926, there 
were a few amateur workers who, however, 
were mainly without adequate instructions. 
Thus their work was greatly prolonged. 
One of these was Mr. E H Morse, 2401 
Mar Vista Avenue, Altadena, California, 



Mr. Morse and his trim observatory 


who in sending in a description of his tele- 
scope emphasizes the fact that his early 
work would have been made easier and 
shorter if he had possessed good instruc- 
tions. Mr. Morse, who is a printer, sends 
us his story already set up in type and 
printed in galley form. 

'T have been interested in astronomy and 
telescope making for many years," he 
writes. "My early attempts at the latter 
were amusing but instructive failures. All 
this was changed, however, when I hap- 
pened to see Richey’s papers in the Scien- 
tific American Supplement which made 
it easy to prepare proper abrasives and 
tools, and I determined to make an eight- 
inch telescope at the earliest opportunity. 
I made a machine somewhat along the 
model of Richey's but using belts instead 
of gears. 

‘The cutting of the disks was done on the 
machine The first tool I used was cast 
iron, used as it came from the mold but 
dressed down with a file as the grinding 
showed what its proper shape should be. 
My first mirror failed to show any con- 


siderable lights and shadows on the Fou- 
cault test, which caused me to think that 
there must be something wrong with the 
teat; however, upon trying it on the moon, 
it behaved so well that I decided to mount 
it and use it. 

*T then decided to try to make a better 
mirror and, using a glass tool and other 
improved methods, expected to exceed my 
first attempt easily, but was somewhat 
surprised to find that I couldn't even equal 
it until after many months of work. 

"Having succeeded in my eight-inch, I 
decided upon a very ambitious program of 
making a 15-inch, with building, dome, 
proper mounting, clock drive, push-button 
slow motions, setting circles, and other 
accessories. Upon this work I have been 
engaged in my spare time since about 1913. 

"The electric drive is a slow-»peed motor 
controlled in this way. A Watt’s governor 
retards the position of the commutator if 
the speed is too high or advances it if the 
speed is too low, thus maintaining a con- 
stant rate of speed It is entirely success- 
ful, the cost was much leas than the gears 
in the usual dock drive, and it never needs 
to be wound up. 

"All my work would doubtless have been 



Morse 15-liich r«^tor> with clock 


made easier and shorter if ‘Amateur Tel- 
escope Making,' the Scientific American 
instruction book, had been published 
sooner.” 

L-I OW well professional and amateur 
^ astronomers co-operate is illustrated 
by an incident involving Dr. Robert S. 
Richardson of Mount Wilson Observatory, 
acting in the capacity of Sherlock Homes, 
and Mr. A. R. Dunlop, R.R.2, New West- 
minster, B.C. 

Mr. Dunlop had sent the Telescope 
Editor the following communication: 

"I am sending a photo of a pencil sketch 
of a prominence as I saw it with my spectro- 
scope. It represents the change which took 
place in one half hour, August 19, 1927. 



Mr. Dunlop's simple spectroscope 


"I would advise all amateurs who can do 
so to construct the Hale spectrohelioscope, 
but I also feel that there are dozens who 
could easily make a simple spectroscope 
but who could not afford a grating for 
spectrohelioscope. It is to these amateurs 
that I would like to deliver a little message, 
as the results on prominences with a spec- 
troscope costing not more than 10 or 15 
dollars to make, are quite surprising. 

"I am using the polar heliostat form of 
mounting as shown on page 50, Number 4, 
of ‘Amateur Telescope Making,' but a 
spectroscope could be used with any equa- 
torially mounted telescope. The Spring- 
ffeld or Pasadena mountings are especially 
suited to the job, owing to the fixed eye- 
piece. A four-inch reflector is just the 
thing for this purpose, and it is quite large 
enough. A long-focus telescope is not so 
good, as only a small portion of a proml- 






SpectroheHoitrain of same 
prominence 

drawing It enabled me at once to identify 
the prominence on our plates There were 
several photographs of this prominence, 
and also an Ha spectroheliogram of the 
spot in which the prominence originated 

1 enclose some enlargements of both. 

‘‘A special series of observations had been 
made on this object, but we had quit at 

2 P.M. Your drawings indicate that you 
observed the prominence shortly before 
it ‘blew up * 

“Prominences of the eruptive type are 
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The Equivalent of 

A CoUege 
Education 

In This One 
Fascinating Volume 

Now you niay have all that the^ grod- 
iiate of a general four-year College 
course takes with him into social ami 
business lite. The broad cultural back- 
ground and the comprehenswe grasp 
of general knowledge CAN BE 
YOURS and with it the ability and 
confidence required for positions of 
leadership in any circle. No one who 
wan denied a college education net‘d 
any longer be placed at a disadvan- 
uge among cultured, educated people. 

An amazing book is now at your sei> 

— in reality SIX books in 
offering the easiest, the 
most effective, the most 
lasting, the most inter- 
esting method of self -I 
education. A few min 
utes of reading daily 
will give you a liberal 
education in an amaz- 
ingly short time. 


Great 
OUTLINES 

In a Single Volume 
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SCIENCE 


in one volume. The Outlines of HIS- 
TORY. SCIEl^CE, LITERATURE, ART, PHIL- 
OSOPHY. RELIGION — the six books you must read 
to be up to date on every subjecti A tremendous range of 
knowledge, yet each of the six Outlines is thorough and 
complete. Here is the knowledge that forms the back- 
ground of cultured, educated people -that can win for 
YOU the leadership and admiration of your associates - 
that brings SUCCESS, Written simply to be easily 
understood; concisely to save your time; in lively, fas- 
cinaUng style to be easily remembered. 

THE OUTLINE 
OF MAN'S 
KNOWLEDGE 

Written by Clement Wood with 
such success that the Pittsburgh 
ISun-TeUgraph calls it "A Uni- 
versity in itself”; and the Phila- 
delphia Puhhc Ledger says it is 
"The ONE book to read and 
know.” Here is the whole scope 
of modern education In one 
thrilling narrative of 700 spar- 
kling pages — the cream of the 
world's knowledge for quick and 
easy self-improvemcnt. 

Read It 
FREE 

Here Ih a reTiiurkable upimrlunlty 
to secure this thrilling bonk without 
cost or obligation for a week's free 
examinatiem Send nn money The 
coupon below will bring your copy of 
the iKHik If you are not convinced 
that it is the biggest value for the 
nnmey you have ever seen, send the 
book back and owe nothing If you 
dedde to kee|> it, pay the retniirkablv 
low price on the easy terms shown in 
the coupon. Don't delay. 

Mail This Coupon 
Today 



LEWIS COPELAND COMPANY, D«pt. »57, 
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fTeau^ntly accompanied by majrnetic 
storms. Our mognotometer records show 
a violent storm lasting from August 18 to 
21, which was probably caused by this spot. 

“I should think tluit very valuable work 
could be done with small equipment in 
studying eruptive prominences. Investi- 
tagion of the relation between magnetic 
storms and eruptive prominences requires 
nearly continuous observation, and hence 
important contributions might be inade by 
amateur astronomers, supplementing the 
work of large observatories. 


^'Obsirvation of p)*ominettSes in diifo ent 
lines of the spectnun k also of interetit. 
The hydrot^n lines< of course, are always 
bright, as well as the D3 line of heliom and 
the H and K lines of caldum.” 

\yfR. W. G. HALE, of the University 
of Washington Library, Seattle, 
wishes to borrow a telescope or a mirror 
for use in connection with astronomy taUn 
he is giving to boys. Volunteers are re* 
quested to communicate with Mr. Hale 
direct — A, G, /., Tel, Ed. 


The Heavens in November 

By PROF. HENRY NORRIS RUSSELL, Ph. D. 



\yfERCURY is theoretically a morning 
star imtil the 27th and an evening 
star afterwarda, but he can only be seen 
just before sunrise in the first few days of 
the month. Venus is a morning star in 
Virgo and Libra and rises at 5 a.m. in the 
middle of the month. Mars is an evening 
star, but too near the sun to be seen. 
Jupiter is approaching opposition, rises 
about 6 P.M., and dominates the midnight 
sky. The telescopic observer may see an 
instructive sight on the 8th, between 6 p.h. 
and midnight when the first and second 
satellites and their shadows cross the 
planet’s disk. The performance is repeated 
on the 15th, 22iid, and 29th, about two 
hours and a hi^ le^r in the evening each 
time. Saturn ii an evening star and sets 
at about 7.45 P.M. on the first and at 6f.m. 
on the 80th. Uranus is in Pisces and comes 
to the meridisp at 8 50 p.ic. on the 15th, 
while Neptune Is in Leo and is in quadra- 
ture west of the sufTon the 26th. 


The moon is new at 7 a.m. on the first; 
in her first quarter at 9 a.m. on the 9th; 
full at 7 P.M. on the 16th; in her last quarter 
at U A.M. on the 28rd; and new once more 
at 11 P.M. on the 80tli. She is nearest the 
earth on the 19th and farthest away on ^he 
7th. Shs is in conjunction with Mars on 
the 2nd, Saturn on the 6th, Uranus on 
the 18th, Jupiter on the 18th, Neptune on 
the 26th, and Venus oh the 29th, 

On November first there is an annular 
eclipse of the sun which is just visible in the 
United States, the sun riskg on the Maine 
coast just before the moon finally leaves 
its disk. The track of the annular p)iase 
extends across tropical Africa south ii the 
equator, out into the Gulf of Guinea, 
land again cmr the Sahara, and Into the 
Atlantic south of .tha Asores. The partial 
idiases are visiUe through the whole dt 
Africa and in all Europe oast d the lipe 
drawn from the Baltic to the Blarir 9^ 
and in the near eastern part of Asia, 
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inspected for flaws. Irregular edges are 
trimmed off and weak places removed. 
This often reduces the size of the skin con- 
siderably. When finished, the shape is 
rectangular. 

The rectangular skin is then spread on 
rubberized balloon cloth, previously coated 
with rubber cement, the edges of the pieces 
overlapping about inches. This opera- 
tion completes the manufacture of the gas- 
oell fabric. 

Rubberized fabric has been used also for 
the making of gas cells, but, in general, has 



Interior of a dirigible showing the 
cells of goldbeater skins in place 
ready to be inflated 


not been found as impervious to lifting gas 
as goldbeater skin. Recent developments 
promise to make available a material that 
will replace the expensive skincoated cloth. 


Proper Pre- heating Practice in Shop 
Welding 

pre-heating facilities necessary in 
^ any welding shop naturally depend 
upon the run of work handled. Cast iron 
welding forms perhaps a major part of the 
average welding shop's daily work and it 
pays the shop manager to give close study 
to preheating problems encountered in the 
various types of castings. Small pieces 
can be preheated by the oxy-acetylene 
blowpipe and then welded without much 
difficulty. This method, however, is im- 
practicable for larger pieces. A black- 
smith’s forge is sometimes used for certain 
pieces, but with this there is the possibility 
of overheating or burning the metal on one 
side, if constant care is not exercised. 

The most practical and most economical 
method of preheating large pieces, partic- 
ularly where the entire casting is to be 
heated, is the use of a temporary firebrick 
furnace. This is built of loose firebrick laid 
without mortar. It is quickly constructed 
and can be built to any size desired. As- 
bestos paper, having holes for draught if 
necessary, can be used for the top of the 
furnace. The spacing of the bricks around j 
the base of the furnace assures sufficient | 
draught to raise the piece to the proper 
temperature, ; 

In order to keep a desired temperature, 
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A million and a half dollars a day 

/4n Advertisement of the 
American Telephone and Telegraph Company 


More than 200 new Bell 
telephone buildings are go- 
ing up this year in the 
United States^ 800,000 
additional telephones are going 
into use and new switchboards to 
care for 3,000,000 additional calls a 
day. Thousands of miles of new 
cable, millions of miles of wire, new 
carrier systems, vacuum tubes and 
loading coils. 

These are a few of the things in 
the 1929 construction and improve- 
ment program of the Hell System 
which will cost more than 550 
million dollars — a million and a 
half a day. 

Telephone growth is essential 
to the new American civilization 
of better opportunity for the aver- 
age man. The Bell Sj^stem employs 


more than 400,000 workers, 
is owned by 450,000 stock- 
holders and serves the 
people of the nation. 

Every day the Bell System is 
extending its lines to more people, 
increasing the speed and accuracy 
of its service, giving greater com- 
fort and convenience in telephone 
use. All of this is done that each 
individual may get the most from 
this means of all inclusive and in- 
stantaneous communication and 
that the nation may be one 
neighborhood. 

This is part of the telephone 
ideal that anyone, anywhere, shall 
be able to talk quickly and at 
reavsonable cost with anyone, any- 
where else. There is no standing 
still in the Bed System. 
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Gives •wonderful results Sati^attioit guaranteed. Worth 
mtiuv times its cost Send $» 00 for itiiiuediatc delivery. 
Descriptive literature on request. 


ROAT & LOHMAN, Deri. 404, MiltM, Peandnah 
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ih» fit$ muiit be 
while the MHittE protemU. 
by opening or dodi^( the drntii^t holea, 
re-^arrenging the aabeatoe paper eovering, 
moving hot coale irom one place to another, 
or repleniehing the fire whenever neceeeary. 
This important detail is ueuaily performed 
by a helper. When the casting has reached 
an even, dull red heat, an opening is made 
in the aabeatoe paper cover just large 
enough to uncover the weld area, and weld- 
ing is done through this hole. ^ 

After the weld is completed it is just as 
important to secure proper cooling. The 
entire casting or piece should be covered 
with fresh charcoal and brought up to an 
even heat. With the asbestoe covering 
intact, the finished work should be allowed 
to cool and contract evenly In the dying 
fire. It is important that one part does not 
cool quicker than any other. If this hap- 
pens the piece may crack due to an uneven 
“pull.” 

Preheating and annealing of cast iron is 
an essential part of welding technique. It 
is not a difficult feature for the methods of 
constructing the preheating furnace and 
governing the preheating temperature are 
easily understood. 














Dustless Wrist Watch 

T^I^HILE wrist watches are becoming 
▼V more popular every day among both 
men and women, the problem of preventing 
the entrance of dust under the crystal and 
of losing the crystal entirely, has b^n given 




The three parts of the dustteas 
wrist watch and how they fit 

very little attention. However, a newly 
Invented case for a wrist watch recently put 
on the market by Adolphe Schwob, Inc., 
eliminates these two causes of trouble en- 
tirely. 

The new watch case consists of three parts 
built in such a way as to fit together firmly 
to form a dust tig^t case. The accompany- 
ing illustrations show that the case proper 
is a metal box with a groove around its 
upper edge into which the crystal, which 
is also a box but is made of transparent 
material, is inserted. This assembly is held 
under main frame, on the ends of which 
there are pins to hold the wrist strap. 

The accompanying iUustraUons shows the 
various parts and how they are aaeembledL 
It will be noted that the lower edge of the 
crystal elidei deep into the groove in the 
metal box and that the frame curves 
againct an offset on the upper face 
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At some place in the making, conveying or packaging of 
your produa it's counted, measured, weighed or re-counted 
by hand. Right there— Counters will work without pay, 
without mistakes, without the delays of counting or 
measuring by hand. When your produa comes through 
It’s all totalled up. All ready for the next operation. 


There's not a single counting problem that's any problem 
with Veeder-Root Counters. The line blankets all 
industries, all machine-applications. Write for new Veeder- 
Root Catalogue to see whic/o Counters will best do your job. 
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Nature of the Physical 
World 

By A. S. Eddington, 

Prof. Astronomy, Cambridge 

The authors of our science articles - 
themselves most eminent scientists —are re- 
ferring more and more to Einstein's theories 
and this in turn brings up the work of the 
distinguished author of this book, for Dr. 
Einstein himself has stated that Prof. Ed- 
dington’s work has been fimdamental. In 
this book we find him in somewhat different 
light, for he is writing for the layman on the 
origins and the fundamental concepts of the 
ph3i^ical world. Postpaid (Domestic) $3.90 


Course in General 
Mathematics 

By C. H. Currier, Asso. Prof. Math. 

Brown University 

E. E. Watson, Prof. Math. 

Iowa State College 

One of the most popular books of its kind 
that has appeared recently, for all who are 
associated with industry find at some time or 
other that we have to solve a problem that 
arises in our daily work, and this is just the 
sort of book we need tc have available. 
Algebra, trigonometry, aj al3rtic geometry 
and calculus are treated with clarity and 
comprehension. An acquaintance with ele- 
mentary algebra and plane geometry is 
presupposed. Postpaid (Domestic) $3.70 
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THOUSANDS OF MEN^^ 

will make fortunes in Aviation. Airplane 
l>raftlnii: and Designing are the biggest jobs 
ahead iu this fastest growing industry. A new 
field of opportunity foi you is opened in our 
improved method of training. 

EASY TO LEARN. STUDY AT 
HOME. PAY AS YOU GO. 
EMPLOYMENT SERVICE. 

Write for booklet outlining courses in Airplane 
Drafting and other aviatiiin subjects, including 
the famous Weem’s System of Navigation — 
endorsed by C'ol. Lindbergh, Conimander 
Bvrd, Lincoln Kllsworth, Admiral Moffett, etc. 
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COMPLETE OUTFITS and start 
vuu in well iioying biiMineti*. Abso- 
lutely NO E VPICiilENUE and no 
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BECOME A FOOT CORRECTIONIST 

$3,000 to $10,000 yearly in a bueineas of your own— many 
•re making it In the New Profeedon of foot correction; 
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f • By Owr ProAt^Sharing Plan 

q^OUR GRADUATES SUCCEED 

our Iowa students starred In a very small 
Qovr doing over 130.000 n year. Another In 
Wisconsin, over* 10,000 theOrst year. Day or night 
claMes. Call or write for FREE BOOK. 

Chicago School of Watchmaking 
Dept. 404, S49 W. Randolph St.. CHICAGO 

Waterpower Eaglaeerlag 
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Learning to Use Our lyings 

(CofUitMtd from page 487) 

sorted and completely fastened per minute. 

The metal-clad which has been purchased 
by the United States Navy Department, 
the ZMC-2t has a fiuWc capacity of only 
200,000 cubic feet, and is therefore too 
small to show the full possibilities of the 
type. Nevertheless successful tests and 
service trials should do much to demon- 
strate its merits. 

We show a number of interesting photo- 
graphs of the ZMC^B, whose general char- 
acteristics are as follows: 

Length of hull 149 ft. 6 in. 

Diameter of hull (max. .) 62 ft. 8 in. 

Fineness ratio 2.8 

Displacement of hull 202,200 cu. ft. 

Total ballonet displacement. . 60,600 cu. ft. 
Front ballonet displacement .22,600 cu. ft. 
Rear ballonet displacement . 28,000 cu. ft. 
Ratio of ballonet volume to hull vol- 
ume 26% 

Thickness of skin 0096 in. 

Length of car 24 ft. 


i SPORTCLASS 


poondf, 48 Inchwi long. 84 inch barrel. Offered 
without bayonoL $19.60. Pocking ehorgo 60c extra. 
Ball eortridapa w.60 per 100. New eotalog, niuetratod. 
880 pagea of Army^Novy equipmoat. pktoia, gono, 
uniforms, ooddlee. for 60 cents. 

Bpcoial new droular for 8e stomp. BdaNieW IMS. 
RnM iii t gn w w r w u S— , aOS g*«Mp. iUV.eiW 


I Magnified 225 Diameters j 

ULffe^ATfe^r'WlCRo’SrgSPE 

cred ndcroecope la 
tit nil who wiflh to j 
ixperiment with the 
I objecte invidble to 
inn It le. as well ae 
aduraticmol. No 
technical train- 
ing required, yrt 
hundredsoiedon- 
Usts and teachers 
are using this in- 
strument. Gives 
enonnous magni- 
fication and per- 
fect definition. 
S<^ 15,00 for 
mmplete outfit. 
Send for descrip- 
tive literotunB. 



Width of car 

Number of air valves 

Number of gas valves. . . 

Number of fins 

Total fin area 

Total elevator area . . . 

Total rudder area . . . 

Total automatic rudder area 


. 6 ft. 6 in. 

8 

2 

8 

440 sq. ft. 
190 sq. ft. 
. 96 sq. ft. 
95 sq. ft. 


Engines (Wright Whirlwind J-5j 2 

Power at 1800 R.P.M. , .440 h.p. 

Propeller diameter (all metal j . . .9 ft. 2 in. 

Forex^ast Performances 

Gross lift (100% inflation with 92% pure 
helium at 60 degrees F. 29,92 in. Hg) 

12,242 lbs. 

Weight empty 8900 lbs. 

Useful load 3342 lbs. 

Crew (three) 600 Ihs. 

Fuel (200 gals.) 1200 lbs. 

Oil (25 gals.) 200 lbs. 

Ballast (60 gals.) 420 lbs. 

Radio 180 lbs. 

Passengers and cargo ... 742 lbs. 
Range with 260 Gals. (Cruising speed) 

680 miles 

Maximum possible range (still air) 

1000 miles 

Maximum speed at 440 H.P. .62^2 m.p.h. 

Cruising speed at 220 H P. 50jl2 mp.h. 
Static ceiling 10,000 ft. 
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Phy8iol(4ical Effects of the Spin 

I N his paper on Spins and Slots presented 
before the Society of Automotive En- 
gineers, Lieutenant Carl Plarper discusses 
the physiology of the spin. We are not on 
very certain ground here, but it would ap- 
pear that the inner ear contains a mem- 
braneous labyrinth embracing a fluid called 
endolymph. Turning rapidly around sets 
the endolymph in motion, and it is actually 
a safeguard under normal conditions of life, 
because the motion of the endolymph 
transmits warning impulses to the brain. 

After a number d turns in a spin, time 
is required to dampen out the motion of the 
endolymph. Under certain conditions 
the pilot’s senses, therefore, tell him that 
he is still spinning, after the spin has 
ceased. He is then apt to over control and 
to fall into a spin in the opposite direction. 
Alter a few turns th^ is another eaualhr 
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dangerous effect, namely anemia of the 
brain, the blood being drawn away by 
heavy centrifugal force. If the spin is 
greatly prolonged there is haziness, dizzi- 
ness, and ultimately unconsciousness. There 
is still another danger in the spin. The 
centrifugal forces acting on the pilot may 
increase his apparent weight lour times. 
It is then extremely difficult to clamber 
out of the cockpit— for a parachute jump 
Hence the great interest shown in the re- 
cent experiments where a dummy was 
thrown out through a trap door in the floor 
of the fuselage, and the ejection of the 
dummy was aided by the centrifugal force 
of the spin. 


American Passenger Air 
Transport — II 

(Continued from page 407) 


little through the mouth, so that the pres- 
sure on both sides of the ear-drums will 
be equalized. If you hold your nose and 
swallow, you will hear a little crack in your 
ears, caused by the suction of air on the 
ear drums ** 

There has been a vast change in the atti- 
tude of the airplane operator towards the 
comfort of the passenger Three or four 
years ago a rough open cockpit was con- 
sidered good enough for the hardy air 
traveler, who had to dress the part when 
braving the often icy slipstream of the 
propeller. Now the large multi-engined 
cabin plane is more luxurious than a Pull- 
man car. 

For example, in May 1928 the Western 
Air Express accepted delivery of th(» 
three tri-motored Fokker F-10*8 then de- 
scribed as the fastest and most luxurious 
airplanes in America. Since that date the 
planes themselves have altered little, but 
according to the passenger agent of this 
company more than 200 refinements have 
been provided in the latest specifications. 

The tilt of the chairs has been changed, 
so that the passenger is more comfortably 
seated. The upholstery has been made a 
little thicker. Additional ceiling lights 
have been installed An ornate container 
is provided for ice water. A convenient 
smoking stand has been provided with room 
for matches, ashes, and cigarets. The floor 
linoleum has been covered with a rug The 
baggage compartment has been more com- 
pactly inclosed, and a cabin has been 
provided for carrying foodstuffs, dishes, and 
cutlery. The passenger agent appears to l>e 
quite right in claiming more comfort than 
in a Pullman! 

The airlines seem to be outdoing the 
railways in other ways in securing the com- 
fort of the passenger. In large machines, 
when once the plane is under way, the 
second pilot will pass out daily newspapers. 
Some lines go so far as to provide maga- 
zines. Writing papier and envelopes are 
always available, with sometimes a com- 
fortable little table. There is always a log 
book at hand describing points of interest 
on the trip. 

Some of the opierators state in their 
pamphlets that lunch is provided. Others 
keep a dainty lunch, served on beautiful 
trays, as a pleasant surprise for the new air 
traveler. On some private planes electric 
kitchens and electrical refrigerators have 
been provided. The transpxirt companies 
may ^ow suit. 

It k expected that telegraph messages 
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may soon be transmitted via radio tele- 
phone as a regular service. Perhaps we shall 
have radio musie and moving pictures 
aboard! 

Ladies will be interested and perhaps 
disappointed to know that no special dress 
is required for air travel. With heated 
cabins, and windows open or shut at the 
desire of the passengers, travel is no more 
arduous than In a Pullman. Moreover, 
there is no coal dust or grime to fear. 

Perhaps the most authoritative study of 
the principles of passenger comfort is that 
which appears in a report issued by the 
Daniel Guggenheim Fund. The subse- 
quent considerations of passenger accom- 
modation are based largely on the findings 
of this report. 

European designers seem to prefer two 
rows of single chairs placed on either side of 
a central aisle. In the United States, two 
seats on one side of the aisle and a single 
seat on the other is considered a good ar- 
rangement because it avoids an unduly long 
cabin, and allows passenger loads to be con- 
centrated Two seats together may also 
please friends, and give courage to a 
timorous couple! Comfortable chairs, 
preferably with adjustable backs and head 
rests, ‘are essential. The best remedy for 
airsickness is sleep; and in general, pas- 
sengers on long air trips should be able to 
sleep Chairs should be strong and rigidly 
fastened, but ha venosharpedges or corners. 
Spaciousness in the cabin adds to comfort, 
mental and physical. Everyone seems 
agreed that none but the lightest parcels 
should be placed in the cabin. Heavy 
units of baggage should be preferably 
placed forward, to prevent the baggage 
crashing on the passenger in case of an 
accident. 

Lieutenant Monteith, in a paper pre- 
sented before the American Society of 
Mechanical Engineers, predicts that the 
large four-engin^ plane of the near future 
will have arrangements similar to those of 
[the best trains, with sleeping compart- 
ments, smoking rooms, an observation 
platform, and conveniences for meals. 

European operators are unanimously of 
the opinion that passengers should not be 
provided with parachutes, because they 
are difficult of use, and because few pas- 
sengers would be able to use them in an 
emergency. And certainly the pilot should 
not have a parachute, if the passengers 
have none. Many plans have been sug- 
gested of seats with parachutes attached, 
of parachutes for the whole plane, et cetera. 
These suggestions are the subject of much 
controversy, and no such device has come 
near to adoption as yet Regarding safety 
belts, the general practice is to omit them 
m cabin planes, although they might be 
very useful in bumpy weather. 

The Bureau of Standards in Washington 
has done some splendid work in determin- 
ing the most effective noise insulating 
material. It has been found that the 
material should be of a fibrous and resilient 
character packed as loosely as possible be- 
tween the inner and outer walls of the 
cabin. Our diagram on page 407 shows a 
typical and effective method of packing. 
The same material and method of packing 
are also effective in providing heat in- 
sulation. Unfortunately, a cabin cannot 
be completely insulated, because of win- 
dows, and even if these are closed they still 
are poor insulators. 

Among the materials employed for noise 
insulation are sponge rubber; wood-fiber 
materials such as ''dry^zero'' blanket; and 
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acoustic felt. A fairly thick plywood with 
balsa wood core has promise. The use of 
soundproofing material is advantageous 
because it serves also as a heat insulator 
and tends to dampen unpleasant vibration 
While insulated cabins are very much 
quieter than uninsulated ones, the problem 
of noise is far from being solved. There 
are ('ertain inherent factors which make for 
noise in the airplane. The high-speed 
propeller has its tips moving nearly at the 
speed of sound, and is bound to produce 
noise. Some authorities believe that gear- 
ing down the propeller is a remedy, but the 
gearidg itself produces noise. Long ex- 
haust pipes reduce the noise of the exhaust 
Mufflers for large engines are so heavy and 
large as to be prohibitive 

The average man in the street associates 
airplanes travel with plenty of fresh air 
rushing in through the windows or past the 
open cockpit. Yet the best plan for pass- 
enger work would be to fly with all windows 
closed so as to prevent draughts and lessen 
noise, while providing complete ventilation. 

Whatever the outside conditions may be, i 
the temperature of a cabin should not fall 
below 60 degrees, Fahrenheit. The most 
common method of heating is to introduce 
air pre-heated by contact with exhaust 
pipes. This seems to work quite well, al- 
though the system used in the Curtiss 
Condor of steam heating is promising be- 
cause it eliminates all possibility of the 
introduction of exhaust gas into the cabin 
Ventilation of cabins is farily satis- 
factory, although it is still largely a matter 
of guess work. Strange as it may seem, in 
the average cabin the air moves from 
the rear of the cabin to the front. Inlets 
for heated air should therefore be placed in 
or near the floor at the rear of the cabin, 
with ventilators at the top 

One of the terrors which prospective air 
passengers seem to dread is airsickness 
Some people are sure to be airsick under 
almost any conditions, just as some people 
are seasick on the calmest seas. But 
provided passenger cabins are large and 
well ventilated, airsickness is little to be 
feared. Stout Air Service, Inc, a reliable 
organization, reports that less than 2 per- 
cent of the passengers carried in a closed 
cabin plane between Detroit and Grand 
Rapids became airsick. Another report 
states that on the London-Paris Service, 
under the worst conditions of weather, the 
percentage of seasick passengers may ap- 
proximate 100 percent On European 
service all the year ’round the percentage of 
seasick passengers is about 5 percent It 
should he less in the United States where 
there are stronger but steadier winds. 

Bumpy weather, nervous tension, poor 
ventilation, and to some extent, vibration, 
are the causes of airsickness. An inhaler 
said to render passengers immune to air- 
sickness is being tried out by the Luft- 
Hansa, but medicines in general do not 
seem to be much used. 

Complete weather servic^e will probably 
enable our pilots to dodge localized areas of 
disturbance. Ventilation will remove dan- 
ger from close air. Large, stable, speedy 
machines will suffer less and less from gusts. 
Night flying may be calmer than day 
flying. A good place in the cabin is as near 
the center of gravity as possible. Cleanli- 
ness and careful sanitary arrangements 
help. Experience brings immunity. A 
good pilot can do much to avoid bumi^. 
On the whole, passengers need not fear air- 
sickness BO very much. 

(To be concluded) 
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Our Choice of Recent Books 

General College Chemistry Sound Motion Pictures 

By Joseph A. Babor, Asst. Prof. Chemistry, College City By Harold B. Franklin, Pres., Fox West Coast Theaters 


of New York 

M odern in its approach to fundamental prin- 
ciples and their application, this important text 
book is of value to all who are more interested in 
principles than in descriptive details. Atomic struc- 
tures are introduced at the beginning of the coimse, and 
are given prominence throughout the book. Relevant 
historical incidents and industrial applications are 
included. A refreshing absence of dogmatism is noted, 
and the presentation is based on the fact that chem- 
istry is an experimental science, not immune from 
error. Professor Babor has prepared a teachable 
text, well planned to assist the student. It is not 
intended to be a reference book. $3.90 postpaid. 

Laboratory Manual In General 
College Chemistry 

By Joseph A. Babor and Alexander Lehrman, College City 
of New York 

T his laboratory manual is a companion volume 
to Professor Babor ’s “General College Chemis- 
try,” reviewed above. Quantitative relations are 
emphasized in the laboratory experiments, and a 
wide range of experimental material is included to 
suit the requirements of students in various stages 
of advancement. The pages are left blank on one 
side, for notes and records. $2.16 postpaid. 

The A. B. C. of Television 

By Raymond Francis Yates 

H ere are combined a survey of the entire field 
of television as it is today and the author’s idea of 
the future of the art. In the first chapter is a fanciful 
description of television of the future. Following this 
are chapters devoted to the various systems of trans- 
mitting and receiving television images, the sending 
of fascimiles by wire, photo-electric cells, neon lamps, 
amplifiers for television, scanning systems, synchroni- 
zation, and last but no means least, two chapters on 
experimental television which will interest anyone 
who is experimentally inclined. $3.50 postpaid. 

Our Biggest Customer 

By George Harrison Phelps 

W AGE earners constitute 86 percent of our buy- 
ing public and these who have made themselves 
the greatest producers have now become the greatest 
consumers. The laboring man has passed from the 
station of some one to hire, to some one to sell to. This 
is the new philosophy which the author deduces in this 
very keen, analytical study based upon years of asso- 
ciation with great executives. Its most fluent 
style and sagacity of deduction will hold the reader 
finnly throughout. One of the most thought-pro- 
ducing books we have read in many a day. 

$2.15 postpaid. 


T he infant art of the "talkies” has required a 
book of this type for some time. In it the author 
treats in a comprehensive manner the entire situation 
as it appears in the light of developments in the field 
of sound recording and reproducing. The two basic 
systems, soimd on film and wax record, are dealt with 
collaterally and in sufficient detail to give even the 
layman a sound xmderstanding of the principles in- 
volved. To persons actively interested in any branch 
of motion picture work, be it photography, produc- 
tion, or exhibition, this book will serve as a \^uable 
text. To those whose interest is purely passive, and 
extends only to the entertainment value, it will prove 
a source of information that will increase their appre- 
ciation of the effects produced by the "talkies.” 

$3.20 postpaid. 

Field Book of the Skies 

By Olcott and Putnam 

A VALUABLE hand-book for the amateur astrono- 
mer with or without a telescope. A well-rounded 
book, treating the stars both practically and in my- 
thology. There are numerous features, such as a 
brief review of modem astronomy, but the main one 
is the discussion of the constellations, one by one, 
each being taken up respectively for the naked eye, 
the field glass, and the small telescope (no RA. or 
Deck given, although maps are clear and permit ap- 
proximation). Proofreading for spelling would im- 
prove the book but this is no serious drawback. Size 
about 4” X 7” xl”; 634 pages; illustrated; attractively 
produced. $3.65 postpaid. 

Research Narratives Vol. Ill 

T ales of Discovery, Invention, and Research by 
the men whose accomplishment they cite. Short, 
fascinating accounts of big events in the world of 
science since April, 1925. Absolutely authoritative 
and in many cases the only information obtainable 
about certain subjects. $1.16 postpaid. 

A Short History of Galifomia 

By R. D. Hunt, Dean. Grad. Sch. Vniv, So. Ctdif. 
Nellie Van deG. Sanchm 

I N succinct form this histoiy reveals theatmosphae 
of the successive phases from the earliest Spanish 
pioneers down to the affluence of the present common- 
wealth, in a manner suitable at cmce for the student 
and the general thoughtful reader. Full bibliographi- 
cal references appe^ each chapter and detailed 
sketch maps give the Spanish pl^ names, pioneer 
trails, etc. An interesting scholarly treatment which 
ostensibly aims to record provffli facts with imparti- 
ality. A wdanne addition to historical literature. 

$4.70 postpaid. 
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Genuine Antique Furniture 

By Arthur de Bles 

AS a lecturer in all the large museums of the world, 
the author has had a wide experience in pre> 
senting his subject and knows just what to avoid and 
what to stress. The cultural atmosphere and recreat- 
ing of the trends of the periods finds a most happy ex- 
pression. With 200 illu.strations and the necessary 
details for a true recording, this book withal is far 
from a catalogue of specimens for it carries one along 
most surprisingly with sustained interest. 

$6.25 postpaid. 

Questioned Documents 

By Albert S, Osborn 

E ven the layman finds fascination in the amazing 
refinement of procedure by which the expert 
proves authenticity of documents. This second 
edition revives and greatly enlarges the authoritative 
text which for years has been at a high premium 
second-hand. It develops the subject in splendid 
orderly detail and carries through in Part II with 
citations of the facts and the law of questioned docu- 
ments. A more complete survey of the art it would 
be difficult to imagine. Three hundred and forty in- 
teresting illustrations. Truly the claim that all 
available knowledge on the subject has been drawn 
upon, seems to be substantiated. $12.50 postpaid. 

Beethoven the Creator 

By Ronuiin Rolland 

A SYMPATHETIC lifetime study of the dark 
places and overwhelming splendors which charac- 
terize this man of tremendous stature who gave his 
soul to music. A really noble tribute which will be 
enjoyed by all to whom music is the ultimate expres- 
sion of the innermost pulsations of ennoblement, 
scarcely comprehensible. Interestingly illustrated and 
typographically excellent. $5.25 postpaid. 

Seven Iron Men 

By Paul De Kruif 

I N the style that made his “Microbe Hunters” one 
of the most discussed books of its kind, the author 
tells of the vicissitudes of pioneering which beset the 
Merritt family in their long search for iron ore and 
culminated in the discovery of the Missabe Range. 
A well-told story of rugged manhood. 

$3.20 postpaid. 

The Fight of the “Firecrest” 

By Alain Gerhault 

T he record of a lone-hand cruise from east to 
west across the Atlantic in a 39-foot cruising 
racer. A tale of indominable persistence and pluck 
whose equal can scarce be found in nautical lore, sail- 
ing from Gibraltar through the Sound to Fort Totten 
in 101 days and beset by every possible kind of weather 
and mishap. $1.65 postpaid. 


Forty Years with General Electric 

• By John T. Broderick 

P ROBABLY nothing that could be written would 
more fully demonstrate the loyalty of personnel 
and the interest of each individual in the success of 
the whole, than does this story of one man’s service 
through epochal years; what he experienced, knew, 
and learned. One can readily appreciate why General 
Electric has had such phenomenal success when it is 
served with such faithfulness by its employees. A 
well told interesting story. $2.65 postpaid. 

Eminent Asians 

By J. W. Hall (-Upton Close”) 

S IX great personalities of the new East — Sun-Yat- 
Sen, Chinese Patriot; Josef Stalin, Russia’s “iron 
man”; Mahatma Gandhi, Saint and Politician of India; 
Yam Agata, the Japanese Bismarck; Ito his liberal 
opponent; and Mustapha Kemal who is westernizing 
Turkey- -all described by this close student of eastern 
affairs, in brilliant and informative style. An im- 
portant contribution to the knowledge of world affairs. 

$5.20 postpaid. 

Mrs. Eddy 

By Edwin F. Dakin 

T ermed “The Biography of a Virginal Mind” 
and giving the life story of Mary Baker Glover 
Eddy as compiled and interpreted by the 29-year-old 
author, this work appears exhaustive and certainly 
is most interesting reading, although one may doubt 
that the author’s experience was sufficient to enable 
him so positively to determine the true significance 
of all the many and extraordinary aspects of this 
most influential life. $5.25 postpaid. 

Ancient Carpenter’s Tools 

By Henry C. Mercer, D,Sc. 

A MOST commendable and well rounded record of 
the tools which man has used to provide his 
shelter; as interesting as it was well worth compiling. 
One will immediately be impressed by the many ex- 
amples of tools that still are used which have come 
down through the ages practically unchanged. 248 
illustrations on coated paper, admirably made up and 
well bound. Particularly appi-opriate for the in- 
dustrial library. $5.20 postpaid. 

Armature Winding 

By Moreton-R^-Dimlap 

AN entirely new presentation ^ this standard work 
/a covering the whole subject in a most lucid and 
descriptive style with abundani illustrations closely 
connoting the text. An essential work for every 
mechanical and reference library. We had this book 
in hand but a few moments when we found the answer 
to a question that had been puzzling us. 

$2.15 postpaid. 
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Commercial Property News 

Facts and Notes of Interest to Inventors, Patentees, 
and Owners of Trademark Rights 


Mechanical Method Claims Granted 

R eviewing the rules or tests involved 
in considering the patentability of a 
mechanical method, the Board of Appeals 
of the Patent Office reversed the examiner 
and granted Patent Number 1725274 to 
Leonard W Hosford and David Davison 
for a two-cycle internal combustion en- 
gine and a method for opt^rating the engine. 
The examiner had taken exception to the 
claims, pointing out that the claims con- 
tained several references to a piston. The 
general test of a mechanical method is that 
it must be capable of conception inde- 
pendently of one specific machine only, 
although apparatus is necessary to its oper- 
ation. 

The engine is of the two-cycle type, but 
differs in details of structure and in partic- 
ular mode of action from the usual engine 
of this type. Making use of a hollow piston, 
the method consists of drawing a charge 
of air into the piston through its up stroke, 
and inje(*ting fuel at an upward angle ad- 
jacent to and in the direction of the piston 
head through an aperture in the side wall of 
the piston, on an up stroke of the piston. 
This compresses the mixture within the 
piston on the down stroke, by-passing the 
mixture into the cylinder as the piston 
reaches the end of its down stroke. The 
by-passed gases in the cylinder are com- 
pressed on the up stroke of the piston, and 
are then fired. 

It was held that this series of steps, 
stated in proper sequence, c‘on8titute8 a 
proper method, and is not dependent on 
this specific machine, as the preliminary 
compression may take place in a chamber 
other than the hollow piston disclosed in 
the application. In preparing method 
claims, either chemical or mechanical, it is 
important that the steps taken should be 
stated with minimum reference to specific 
apparatus, although it is presumed that 
some sort of apparatus must be used. 


Joseph Jenks' Petition 

TNTERESTING because of its literary 
^ style as well as the fact that it led t o the 
first patent granted in America for ma- 
chinery, the petition of Joseph Jenks to the 
Massachusetts General Court in 1646 is 
quoted from an article entitled “Colonial 
Monopolies and Patents,” by P. J. 
Federico, which appeared in a recent issue 
of the Journal of the Patent Office Society, 
“ . . . Whereas the Lord hath been 
pleased to give me knowledge in making, 
and erecting of engines of mills to go by 
water for the speedy dispatch of much work 
with few men's labor in little time my de- 
sire is to improve this talent for the public 
good and benefit and service of this coun- 
try: to which end my intention and purpose 
is (if God permit) to build a mill for making 
of scythes: and also a new invented saw- 
milk and divers other engines for making 
of divers sorts of edge tools; . . . Now 
your petitioner doth humbly beseech this 
honored Court that you would please to 


grant me this privilege that no other 
person shall set up or use any such new 
invention or trade for the space of four- 
teen years without my licence . . . lest 
after your petitioner have expended his 
estate, study, and labor, and have brought 
things to perfection, another when he seeth 
it, maketh the like, and so I loose the 
benefit of that I have studied for many 
years before; which will tend to my great 
damage if not my utter undoing.” 

Later, in 1656, Mr. Jenks was awarded 
another patent for seven years for improv- 
ing the scythe by giving greater length 
and thinness to the blade and thickening 
the back of the blade to strengthen it. He 
was the first American brass and iron 
worker, and made the dies for the early 
Massachusetts coinage, including the fa- 
mous pine tree shilling He also built the 
first fire engine used in this country, for 
use in Boston. 


Discontinuance Not Abandonment 

OECAUSE it was the intention of the 
" manufacturer to resume activity in the 
production of articles under its trademark, 
when justified by trade conditions, the 
mark was not considered abandoned al- 
though it had been unused for a period of 
six years This decision upheld the title of 
Rose Brothers Company, of Lancaster, 
Pennsylvania, to the trademark “Rose- 
maid,” for woman's garments, including 
underwear and hoisery The Rosemaid 
Company, of Gallion, Ohio, had sought 
registration of the mark to cover goods of 
the same description. 

In commenting on the non-use of the 
trademark in question, from 1920 to 1926, 
the Assistant Commissioner said, “The 
evidence clearly shows that such discon- 
tinuance was due to the disruption in trade 
in ladies' underwear brought about by the 
change that occurred at that time from the 
use of cotton goods to the use of silk and 
rayon for ladies' underwear, and without 
any intention on the part of the Rose 
Brothers Company to abandon the use of 
the trademark on these articles of trade. 

“It seems evident from the testimony 
that it was the intention of said company 
to resume activity in the sale of these 
articles under its trademark when justified 
by trade conditions. There is nothing in 
the conduct of the company from which any 
intention to abandon the use of the mark 
on ladies' underwear may reasonably be 
inferred.” 


**Mama” Dolls Patents Infringed 

A LT HOUGH slight changes had been 
incorporated in the manufacture oi 
“Up-to-Date” dolls, the process retained 
and infringed the essential features of the 
patented dolls which simulate the sounds 
made by a baby, according to a decision of 
the Circuit Court of Appeals for the Second 
District. The District court had dismissed 
the infringements suits brought by Voices^ 


Incorporated, against the Uneeda Doll 
Company. In reversing the lower court's 
decision, the Circuit Court ruled that the 
patents held by Voices, Incorporated, were 
entitled to a liberal range of equivalents 
and were infringed by the dolls made by 
the rival company. 

Numerous patents were involved in the 
suit. A patent for dolls having devices 
installed for simulating the crying sound 
of a baby was held infringed by the ap- 
pellees’ “Up-to-Date” devices wherein the 
stamping of the parts was done in a slightly 
different manner but the apparatus was 
operated in substantially the same way as 
the patented structure. Seven claims of a 
similar patent for dolls were held infringed 
by the defendants’ structures which em- 
bodied the essential features of the patent 
apparatus but varied therefrom in the use 
of an additional cap member. The court 
also confirmed the validity of certain pat- 
ents for dolls, where the patentee em- 
ployed a frustro-conical bellows, effecting 
an economy in space, time, labor, and ma- 
terials over the prior art devices in which 
cylindrical bellows were used. This ar- 
rangement was held to amount to more 
than a grouping of old elements. 


Dr. Eckener Granted Patent 

jpATENT was awarded on August 14 to 
* Dr Hugo Eckener, commander of the 
Graf Zeppelin, which was at that time mak- 
ing its 'round-the-world flight, for “an air- 
ship comprising a cell filled with a nonin- 
fiammable carrying gas, another cell filled 
with inflammable gas, a collapsible cell 
within said latter cell communicating with 
said former cell, and means connected with 
said latter cell for allowing the escape of 
inflammable gas therefrom.” 

The patent covers Yeatures embodied in 
the Graj Zeppelin. In 1922 the petition 
was filed in Germany and in the United 
States. The American patent was granted 
more than seven years after the application 
was filed with the Patent Office. 


Patent Law Atm>ad 

AT a recent meeting of the Royal 
^ Society of Arts, a paper was read by 
Robert Burrell on the subject, “The Re- 
form of the British Patent System.” The 
question of improving the existing system 
has been the subject of prolonged debate, 
and a carefully compiled report on the 
needed changes has b^n published by the 
British Science Guild. The paper pre- 
sented by Mr. Burrell, which was printed 
in the August 2 issue of the Journal of the 
Royal Society of Arte, is partially devoted 
to general observations and partially to a 
detailed commentary on the report issued 
by the Scienoe Guild. 

In his general observations regarding the 
shortoomingd of his country's patent 
tem, Mr. Burrell stressed the n^ for con- 
sidering the impending reforms from thd 
viewp^^t of the intemationaUst, rati^ 
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than merely from an insular point of view. 
The differences in British. American, and 
other codes of patent law lead many in- 
ventors and manufacturers into serious 
trouble, largely on account of lack of 
familiarity with the various codes in use 
at the present time. 

As an example of the differences en- 
countered, under the United States law 
it is not necessary that an inventor should 
lodge his application for protection before 
publishing his invention to the world, and 
he is given two years after publication to 
apply for protection. In many foreign 
countries, however, patent protection is 
denied if the invention has been published 
in any part of the world prior to the date 
of application. The validity of a British 
patent is not affected by publication outside 
the realm. This example illustrates the 
importance of paying due regard to the 
existing laws in all countries in which one 
may be interested in patent protection. 

The report on “The Reform of the 
British Patent System," as issued by the 
British Science Guild, submits recom- 
mendations which may be said to attack 
four defects in the present system. The 
various reforms proposed aim to insure: 

1. A greater degree of security, both to 
inventors and the public, against the grant 
of invalid patents. 

2. The extension of the protection of the 
patent laws to inventions which are at 
present unpatentable, either because they 
are not “manufactures" within the meaning 
of the Statute of Monopolies, or because 
they are devoid of patentable subject 
matter, in the sense that they lack in- 
ventive ingenuity. 

3. A reduction in the cost of patent 
litigation. 

4. The reduction of the existing conges- 
tion at the Patent Office and the introduc- 
tion of facilities ensuring a quicker patent 
grant than is at present possible. 

Much of the discussion which followed 
the presentation of Mr. Burrell’s paper 
centered about the Gebrauchamusterj or 
short-term patent system which has been 
in use in Germany since 1891. This type 
of patent protection appeals to many in- 
ventors who find in the British patent 
system a class of invention which lacks 
adequate protection. The class of articles 
covered by the short-term patent system 
includes utensils, tools, machine parts 
having a novel and convenient shape, and 
machines of known types having a novel 
layout of competent parts. 

Under the present system the protection 
of such articles is difficult; if protected 
under the patent laws they may not have 
sufficient subject matter to justify the 
grant of protection, and if protected as 
designs they are only protected in so far as 
their external shape and configuration is 
concerned. Moreover, the success of many 
articles of this type depends on quick sales, 
and so much time elapses before the patent 
is accepted that the protection when even- 
tually obtained is too late. The report 
of the Science Guild favors the incorpora- 
tion of the short-term patent system into 
the British system. The grants would be 
definitely limited in scope, covering re- 
stricted claims, running for a term of pro- 
tection not to exceed seven years, and 
could be obtained promptly and cheaply. 

Mr. Burrell and others were of the opin- 
ion that the German short-term patents 
were looked upon with disfavor by manu- 
facturers. Those in favor of the Gehraueh^ 

aetlister nolnted nut that tha numhap of 


these short-term patents is growing steadily, 
very great use of them was being made by 
German manufacturers, and there was no 
evidence to show that such patents had 
been used to obstruct the normal develop- 
ment of inventions of a patentable nature. 


Protection Granted Inventor of 
Potato Chip Degreaser 

OULING that the pioneer who perfects 
an improved product is entitled to 
protection, the District Court for the 
Western District of New York recently 
held that a patented process for degreasing 
fried potato chips infringes the patented 
process of Walter O. Snelling for accom- 
plishing the same result. The court ruled 
that Snelling was the first to improve potato 
chips, making them more easily preserved 
and more palatable by extracting either 
all the absorbed grease or a proper degree 
of the whole to achieve the result of in- 
vention. In its defense, the Dernell 
Potato Products Company contended that 
its product is made in the manner de- 
scribed in a patent which removes the major 
portion of the grease from the product by 
means of a centrifugal machine. 

The plaintiff's patent was not antici- 
pated or limited to the total extraction of 
grease, according to the decision. More- 
over, even though the defendant has a 
patent it does not avoid ini -ingement when 


the process impairs, alters, or modifies the 
function of the plaintiff’s process, when the 
principle of the plaintiff’s mode of treat- 
ment producing the result is substantially 
the same. 

The Snelling'patent, awarded in 191 6, has 
never been used, and the described product 
has not been marketed. This fact does not 
deprive him of protection for its discovery, 
in the opinion of the court, in view of the 
fact that its operative usefulness is ap- 
parent upon inspection of the patent and 
claims, and skilled workmen would have 
no difficulty in producing the improved 
chips upon examining the specifcation. 


“Penn-AIlen” Registered as 
Trademark 

A LTHOUGH each of the names used in 
the term “Penn- Allen" is the name of 
an individual, the compound word is not 
such a name and is registerable, according 
to a recent decision of Assistant Commis- 
sioner Moore in ex parte Pennsylvania- 
Dixie Cement Corporation. The mark had 
been rejected by the examiner on the 
ground that a registerable mark can not be 
made by a combination of two unregister- 
able words. Commissioner Moore said: 

“The appellant contends that its mark 
‘Penn- Allen' does not consist merely in the 
name of an individual; that while the words 
Penn and Allen, separately considered, are 


Patents Recently Issued 

Classified Advertising 

Advcrfisemeitis w this section listed under proper classifications, rate 25c per word each 
insertiiOt: minimum number of "ivords per insertion 24, maximum oO, Payments must 
accompany each insertion. 

Anyone dcsiriufj the addre,^s of a patentee listed in this section may obtain it by 
addressino Mmn & Co.: those desirhuj official copies of patents herein listed, may secure 
iltem by remit tina 15 cents for each one (stale patent nitmJ^er to insure receipt of desired 
copy) to Munn & Co., 24 ll e,^t 40th Street, Neiv York City. 


Pertaining to Aeronautics 

.\iRHLANE-WiNG CoNSTHGU’TiON-- In which a 
plurality of surfaces are spaced from each other 
in horizontal planes, said surfaces in one plane 
being staggered relative to surfaces in alternate 
planes, for increasing the lifting surface. Patent 
1721329. Victor C. Bernhardt. 

Stabilizing Device for Aircraft - Whereby 
it will bo practically im|) 08 aible for the plane to 
side-slip, the stabilizer acting to counter- 
balance any tendency to mwe-dive or tail-spin, 
and minimizes accidents to planes ©iterated by 
less experienced pilots. Patent 1720576. 
Philip D. Stead. 

Hydroplane — So constructed that it will per- 
mit the craft to pass over obstructions in the 
water, such as ^kes of ice, logs, rocks, etc., 
and will lift the craft entirely out of the water 
when running. Patent 1720167. Claude S. 
Clifton. 

Aircraft — Having mechanism for operating 
the wings or planes with a motion closely simu- 
lating the characteristic wing action of birds, the 
wing construction employing values that will 
close on a down stroke and open on an up stroke. 
Patent 1728914. John Brookbank. 


Pertaining to Apparel 


Infant’s Sanitary Apron— Which consists 
of a piece of flat material for enclosing the body 
of an infant and preventing a diaper from soiling 
the infant's clothes, and which permits a change 
of diapers without removing the entire device. 
P feat 1721RAS. Jane H. Hoover. 


Bathini; CIaument -Particularly adapted for 
children, formed so as to safely expose a large 
part of the bo<ly to the sun and air while bathing, 
with the addition of a sweater may be used in 
the streets without attracting attention. 
Patent 1720629. Joseph Dreyfus. 

Shoe — Comprising a half-sole, a counter 
forming the heel and shank and secured to the 
half sole, forming a shoe of extremely light 
weight, comfortable to the wearer, and attrac- 
tive in appearance. Patent 1728883. Frank 
Parian te. 

Shoe — Provided with a cushioning support 
which gives resilient mounting for the heel bone 
and tne first and fifth heads of the metatarsal 
bones, hence giving a three point cushioning 
for the bones, a^ d arch. Patent 1724975. 
Benjamin J. Silver. 

Belt StabA-izer -For preventing the l>elt 
and buckle oomm m y worn by men from raising 
almve the normal oosition in which it is placed 
with respect to \'ie trouseis, and to prevent 
sagging of the trousers at the waist line. Patent 
1726387. Fabricio de Alba, B. 


Chemical Processes 


Paper-Coating Composition— A composi- 
tion for rendering paper waterproof and grease- 
proof which comprises rubber latex, starch in a 
jelled state, sodium carbonate, a soluble 
metallic polysulfide, formaldehyde, and sodium 
silicate, resulting in a coating which will not 
become tacky. Patent 1723681. Aaron Ruder- 
man. 
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Deslgtin 


Dbsign for a Nail File — P atent 79191. 
William E. Horria. 

Design for a Jewelry-Display Box — 
Patent 79188, Leo Flier. 

Design for a Badge oh SIMIL^R Article — 
Patent 79311. Ted L. Staton. 


Electrical Devices 


Clamping Terminal — Which is compara- 
tively simple, and particularly adapted for use 
on storage batteries or the like, insuring a posi- 
tive electrical connection while greatly facilitat- 
ing connection or disconnection. Patent 
1724763. Charles F. Jacobs. 

Vernier Tuning Dial— For radio receiving 
8Pt<:, with dials so connected that a direct read- 
ing of fractional parts of the divisions of the dial 
will l)e possible with accuracy and ease. Patent 
1724762, Monroe S. Howard. 

Ozonator — In which a maximum amount .of 
oxygen condensing and ozone generating surface 
is provided, due to closely arranged perforations 
in the electrodes which cause a plurality of rela- 
tively intense corona discharges, and a rapid 
formation of ozone. Patent 1726661. Hugh 
V. McPartland. 

Renewable Knife-Blade and Cartridge 
Type Fuse — In which the ends of the fusible 
element are clamped between a movable par- 
tition and a closure cap, and maintained against 
rotation by lugs projecting laterally from the 
l)eriphery of the partition. I’atent 1726690. 
Frank L. Young. 

Revolving Automatic Electric Time>- 
Switch— Which can be operated by means of a 
pulley attached to the motor, and controlled by 
a gear attached to the motor by means of a 
ratchet connection which makes it easy to ad- 
just. Patent 1726174. Henry 0. Brown. 


Of Interest to Farmers 


Device for Removing Roots — A cultivating 
machine, more particularly for removing the 
roots of certain kinds of grass and thistles, and 
depositing the roots on the surface so that the 
wind and sun will dry them up. Patent 1723943. 
Andrew J. Kropp. 

Incubator — An egg-supporting device for 
incubators of the cabinet type, whereby the 
entire number of eggs in the trays may be 
tilted simultaneously without necessitating 
entering the incubator or opening any doors. 
Patent 1726634. Charles Y. Hake. 


Of General Interest 


Hair- Waving Device — Consisting of a pair 
of cooperating wave members having com- 
plemental corrugations which will quickly en- 
gage the hair for optionally producing water, 
plain, or marcel waves, the device is comfort- 
able to the user, and easy on the hair. Patent 
1723889. Alexander J. Rusak. 

Sealing Device for Inflatable Bodies — 
Which enables the inflation of rubber bladders 
used in play balls, prevents the escape of the 
fluid, and is readily releasable to allow of de- 
flation and obviates the use of separate and 
sundry fasteners. Patent 1723482. Beulah L* 
Henry. 

Curtain Fixture — Including a pair of 
brackets adapted to receive a curtain rod and 
which will support an endless cord whereby cur- 
tains or portieres may be drawn together or 
separated. Patent 1728918. Salvino Bono. 

Extensible Stbpladder akd Chair— The 
height of which when folded is materially in- 
creased by the mere act of lifting the same dear of 
the floor, the device is auiomatieaUy locked to 
prevent collapsing. Patent 1728988. Robert H. 
Ireland. 
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Burnames, yet the combination forms a new 
entity, a word with no meaning, and with 
no function except as a trademark for ap- 
pellant's merchandise; also, that there is 
nothing in the statute which prohibits the 
registration of the appellant’s mark. 

’’1 have been unable to discover any good 
reason for refusing to register the mark. 
The mark is arbitrary, fanciful, and novel, 
and is not the name of an individual, but 
functions as a trademark when appro- 
priated to the appellant’s merchandise.” 

The Pennsylvania-Dixie Cement Corpo- 
ration had pointed out that the Patent 
Office has registered trademarks consisting 
of the combination of surnames: special 
reference was made to the decision in 
cj* parte Crew-Levick Company, in which 
it was stated: 

”The words ‘Crew-Levick, ’while a part of 
the applicant’s name, are not all of it and 
there is no reason to suppose that they are 
together the name of anybody, although 
the separate words may be surnames.” 


What Constitutes Public Use 

^ONFUSION persists regarding the line 
^ of demarcation between public use of 
an invention and use for the purpose of 
experimentation, prior to the filing of an 
application for a patent. Although public 
use abroad is not a bar, such use in the 
United States earlier than two years prior 
to the date of application is an absolute 
bar to the grant of a patent-'^-as to that, 
patent law is very clear. However, as 
pointed out by Charles W. Rivise in a re- 
cent issue of the Journal of the Patent 
Office Society t the courts will in a worthy 
case allow an inventor a wide latitude in 
proving that an apparent public use was 
merely for the purpose of experimentation. 

Only by unequivocal and convincing 
evidence can the use of an invention be 
explained away as an experimental use, ac- 
cording to Mr. Rivise, who cites as an ex- 
ample the case of Elizabeth verBue American 
Nicholson Paving Company , when the 
United States Supreme Court saved a 
valuable patent for an improved paving 
from invalidity by holding that an alleged 
public use in a public highway for a period 
of seven years was but an experimental use 
to test the material. Even when a newly 
invented device is used by only one person, 
who may have received it from the inventor 
as a gift, it is considered in public use un- 
less there is an injunction to secrecy or 
some other restriction or limitation imposed 
by the inventor. In the eyes of the courts, 
any use is public which follows a transfer 
of the device from its inventor to the user, 
without reserving control over it, or ex- 
pecting to make a change in it* or some 
other restriction. 

The courts subject to the strictest 
scrutiny the affidavits and exhibits filed 
by the protestant as part of his prima facie 
case. Most public use proceedings arise 
out of interferences in the Patent Office, 
or else as a part of infringement suits. The 
Supreme Court has stated that “the temp- 
tation in patent oases to resort to the de- 
fence of prior use Is always great and the 
parties are therefore held to the most con- 
vincing proof, not only of the fact of such 
use but to its character as well.” 

Judge Learned ^nd went even farther, 
in the case of Black vereue Nathan Anklet 
Supporting Company, in declaring that 
“the proof must be as absolute as |n a 
criminal conviction.*^ 


Ligktino Attachment foe Cioarbsttbs— In- 
cluding a reinforcing sleeve fitted to and extend- 
ing from the cigarette end, and a lighting sub- 
stance covering the end, for lighting the cigarette 
without a match or pocket lighter. Patent 
1723877. Nicolai Mednikofi and Leo Liberthson. 

Bathtub Pad— Having pillow-ebaped por- 
tions which are designed to be filled with the 
desired quantity of water so as to provide a 
yielding surface for supporting the back and 
bead of a person. Patent 1721571. Carl Miller. 

Process for Waterproofing Surfaces — 
Such as concrete floors, basements, roofs, etc., 
will resist the action of hydrostatic pressure, or 
dampness, the coating being of a coal tar base, 
free from the action of caustics and will not in- 
jure linoleum when laid thereupon. Patent 
1721861. Eugene R. Oden. 

Valve for Inflatable Articles — A metal 
valve which will enable a person to inflate a 
body or bladder with its covering, by blowing 
into it, or utilizing a suitable pump, and will 
securely prevent leakage. Patent 1728865. Beu- 
lah L. Henry. 

Towel Cabinet— From which a length of 
clean towel may be drawn at each operation 
from an accordion-folded pile, and simultane- 
ously with each movement of the towel dlflorent 
advertisements will be displayed. Patent 
1720218. Albert L. Jones and Henry C. 
Ruschmeyer. 

Display Rack — Normally disposed in an out 
of the way position, but capable of being moved 
to any desirable point to permit rectangular 
objects carried thereby to be conveniently in 
spected. Patent 1724806. Leo L. Ryder. 

Hand Stamp — In which characters contact 
with a self-inking pad which will swing U) one 
side by a manual pressure in printing the 
characters upon a surface, the pad automatically 
returning to inking position when pressure is re- 
leased. Patent 1723267. Frederick Childs. 

Enlarging Extension for Cameras — An 
attachment which may be applied to standard 
commercial cameras, without detracting from 
their availability for other purposes, to aid in 
producing photographic copies to scale on either 
plates, films, or paper. Patent 1724866. Frank 
Allison. 

Oil Can — Embodying a pump to force the oil 
under pressure from the spout, the device is 
characterized by a removable discharge tube 
which facilitates the cleaning of the parts. 
Patent 1724889. Fred 1. Jaden. 

Novelty — Which may be placed in show win- 
dows to attract attention, or for amusement, 
comprising a water chafnber, partly filled with 
water, and an air chamber, and means for pro- 
duidng bubbles as the water passes Into the air 
chamber. Patent 1724770. Felix O’Neill. 

Table — ^Having top sections which may be 
moved to increase or decrease the top area, and 
provide a working surface of different characters, 
affording more serviceable means for carrying 
out culinary operations. Patent 1724811. 
Louis J. Viebmann. 

Window-Sash Fastener— In the form of a 
bracket for attachment to a window sash and 
a threaded rod, whereby the cooperating sashes 
of a window may be fastened in various adjusted 
positions. Patent 1724216* Joaeph Neiser. 

Cigarette Case — Constructed with chan- 
nelled walls and leaf spring pressure means for 
preventing the cigarettes from moving or falling 
crosswise when part of the package has been 
removed for use. Patent 1725654. Alfred G* 
Langiois. 

Window Ventilator— W hich may be per- 
manently positioned outside of a window eairing, 
either upper or lower sashes, without interfenitig 
with the cleaning of the outside glass or the re- 
moval or repl^ment of screens. Patent 
1725688. John Walker. 

Safety PlN-~Of wire, bent to pfevent aeei- 
dental opening, the point besoming 
tightly wedged in elosed position in projftorti^ 
to the inoreased strain phiced tqioA It, the jnd 
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will break before the point becomes accidentally 
diseBRagod. Patent 1724477. William O. 
Harris and Prank C. Kohler. 


Hardware and Tools 


Wrench — Having Iho form of a monkey 
wrench as well as a pipe wrench, with moanp for 
adjusting the movable jaw and controlling the 
aame so that it may slip over the angle of a nut 
in effecting successive grips. Patent 1723960. 
Luigi Viezzi. 

Drafting Instrument — Adapted to be used 
in conjunction with a T-square or other straight- 
edge, and provided with a plurality of apertures 
for receiving a pencil point so that it will scribe 
a line at any predetermine<l distance. Patent 
1721798. Charles E. Rowe. 

Fastening Means eor Hammers and the 
Like — Applicable to any tool head and tapered 
tool handle, for securing the head on the handle, 
the fastening means being adjustable to permit 
the retightening of the head in the event of a 
contraction of the handle. Patent 1716605. 
Stanley J. Shepard. 

Faucet Fitting — of the multiple valve type 
in which various kinds of water can be dis- 
charged from a single nozzle, eliminating the 
necessity of separate feed pipes through a sink or 
tub. Patent 1721786. George J. Morris. 

Shbet-Metai. Radiator Section — Formed 
of two corrugated sheet metal plates, each ha^ing 
a plurality of passage-forming projections, and 
grooves, the bottom of the grooves of the two 
plates being welded together. Patent 1726458. 
Gunnar R. Tcllander. 


Heating and Lijlhtin^ 


Air Circulator and Heater — F'or heating 
homes either by gas or electricity, the heater 
being so constructed that it will radiate heat and 
at the same time circulate fresh air. either with 
or without the aid of a blower. I’alent 1724752. 
Henry V. Deemar. 


Machines and Mechanical Devices 


Tamping Machine- For tamping plastic 
pipe and other tubular objects formed from 
plastic material, the operating mechanism being 
BO constructed as to eliminate soft areas in the 
completed article. Patent 1723856. James J. 
Higdon. 

Road Grader- Having a long scraper blade 
which may be changed by one man from one side 
of the machine to the other so that it may bo 
adapted to throw dirt on either side of the road. 
Patent 1723931. Clarence E. Gill^orl. 

Machine Element — A mechanical move- 
ment combining a rotary and tumbling motion 
to effect a rapid and thorough agitation and 
mixing of the ingredients in the receptacle, 
particularly adapted for churns, beverage mixers, 
and washing machines. Patent 172J796. 
Daniel C. Taylor. 

Measuring Device — Which is adjustable, so 
that different quantities of material may be 
measured and two or more different kinds 
measured at the same time, and the quantities 
may vary with respect to each other. Patent 
1721635. Frank M. Miles. 

Steamer AND Shrinker for Tubular Fabrics 
— Including a steam bowl and a steam dome over 
which the fabric may be drawn, and separate 
means for supplying steam, the apparatus is 
adapted for either stretching or shrinking tubu- 
lar fabrics. Patent 1728989. Maurice M. 
Kasanof. 

FiUf-HANDUNo 'Apparatus— F or handling 
strips of motion picture film, whereby the film 
is shifted by a pair of positively intermeshing 
sprocket wheels, particularly adapted for 
handing films through a bath or other 
treating chamber. Patent 1728960. Frank J. 
Mnelier, 
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Lock Mechanism — In combination with a 
lighting circuit controlling or switching device, 
whereby, when an occupant of an apartment 
or room, leaves the premises without having 
extinguished the electric lights the locking of the 
door will extinguish them. Patent 1723966. 
William H. Schuerman. 

Drii.ling MACHINE—More particularly a 
reciprocating drill for cutting hard rock strata, 
the drill rig having means for retaining the drill 
stem at any desired height for changing bits, or 
moving the rig. Patent 1724814. Dewey M. 
Wolcott. 

Power Lawn Mower — In which a novel ar- 
rangement of cutting blades permit cutting the 
grass to a point relatively close to the foremost 
portion of the mower, and thereby close to 
fences, trees, and the like. Patent 1724409. 
Charles W. Ott. 

Vending Machine— A coin-controlled vend- 
ing machine which can rfot be defrauded, having 
a rack which may be readily operated to eject a 
newspaper or other article upon insertion of the 
proper coin or coins therein. Patent 1724766. 
Sebuatiano Lando. 

Tension Bracket for Whip Rollers — Of 
looms, wherein a swinging support is provided 
for the roller and spring means arranged in the 
path of movement of the swinging support so as 
to limit and yieldingly resist such movement. 
Patent 1724631. Frederick Winters. 

Fruit and Vegetable Sizing and Grading 
Ma<’hine “Having an endless carrier adapted 
to receive the fruits or vegetables in separate 
holders and means for releasing the various sizes 
in succession and direct the same to separate 
grade receivers. Patent 17256G5. Andrew O. 
Moe. 

Truck Hoisting Crane— Using the same 
motive power for actuating the crane as for 
propelling the truck, a novel means for moving 
the counter- weight preventing the crane from 
overturning the truck, and iiermitting the use of 
a standard truck body. Patent 1724111. 
Elmer C. Pitcher. 

Loom- - Having shed forming means and filling 
ins«*rting means, a stationary warp guiding reed, 
and means operated by the inserting mechanism 
to sweep the filling inserted toward the fill of tho 
cloth. Patent 1726434. Benjamin D. Hahn. 

Apparatus for Exuding Caps- -For form- 
ing caps for collapsible tula's and the like, 
and particularly the forming of internally- 
threaded caps, the operation not only forming 
the cap but ejc'cting the same after it has been 
formed. Patent 1726442. Frank J. Lynch. 


Medical and Surgical Devices 

Mounting for Artificial Teeth Which 
affects in a simple way the rigid locating of an 
artificial tooth between adjacent teeth, in such 
manner as to produce a tool h of great strength, 
and having a porcel un incisal cervical and 
occlusal portion. Patent 1720880. John K. 
Bishop. 

Medicated Peg — W hich maybe pressed into a 
tooth cavity for relieving toothache, is reason- 
ably hard yet readily soluble, adapted to re- 
lieve pain, heal wounds, or perform any anala- 
gous function as a medicated sanitary device. 
Patent 1721334. Edward L. Dillman. 


Prime Movers and Their Accessories 


Internal-Combustion Engine— O f the two- 
cycle type, in which air alone is utilized as a 
scavenging medium, and fuel, as rich as desired, 
is forced into the air and mixed therewith and 
compressed in the cylinder before firing. Patent 
1722201. James H. Crary. 

Power Transmission — Which includes a 
shift bar by means of which tho propelling de- 
vices may be independently coupled with the 
source of power for forward or reverse drive, and 
for transmitting power on opposite sides or 
ends of the vehicle. Patent 1721359. Leonardo 
Trento. 
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Carburetor Construction —Whereby all 
leaking or flow of gasoline into the carburetor of 
an internal combustion engine may be stopped, 
thereby preventing damage in the event of fire, 
and reducing tho chance of a car being stolen. 
Patent 1719837. Eugene Frisbie. 

Internal-Combustion Engine— Having a 
plurality of cylinders which are oscillated by a 
revolving crank shaft, with the axis of each 
cylinder at all times intersecting the axis of its 
crank pin during the revolution of the shaft. 
Patent 1719683. Willard C. Baker. 

Fuel-Control Device for Internal-Com- 
bustion Engines— Whereby tho waste of fuel 
incident to coasting, the vehicle either on level 
ground or down hill, may bo automatically pre- 
vented, and with it the excessive exhaust of 
gases, particularly adapted for trucks, buses, 
and largo vehicles. Patent 1721989. James F. 
Dixon. 

Carburetor — Provided with means for pre- 
heating air which is mixed with the fuel before 
the same is drawn by the suction of the engine 
through a nozzle commonly provided for that 
purpose. Patent 1722934. Herbert E. Medley. 

PiTLL ROD — Consisting of a single integral 
main operating pull rod, and an adjusting 
mean.s interposing the rod and valve, for tho 
efficient and noiseless operation of the valve. 
Patent 1725672. Richard A. Peglar. 

Air ValvE' -An auxiliary air valve adapted 
to be connected with tho intake manifold be- 
tween the engine and the throttle valve in the 
carburetor for admitting air in accordance 
with the needs of the engine at varying speeds. 
Patent 172.5674. William F. Roseniield. 

Internal-Combustton Engine— Which is of 
relatively light weight as compared with the 
power generated, and in which the stroke of the 
piston is cushioned by compression of air thereby 
rendering the action smoother than in the or- 
dinary type. Patent 1726047. Dwight J. 
Stebbins. 


Pertaining to Recreation 


Game Apparatus — Comprising a two-part 
rotatable casing of transparent material, with 
longitudinal partitions to form pockets, and 
intervening bafile eJements, and game elements, 
such as balls, loosely disposed to be rotated 
within the casing and drop into the pockets. 
Patent 1722986. Dennis B. McAliee. 

Water Top A whirlable anchored float 
capable of supporting heavy loads and especially 
adapted for use o:i beaches and in pools to afford 
amusement for bathers who climb on the float 
and endeavor to retain their ptisition. Patent 
1722523. Omer B. Hunter. 

Bowling Pin- A composition pin so con- 
structed that Its wearing qualities will be greatly 
increased, which is shock absorbing and resilient, 
sufficiently heavy to withstand the shock of 
the ball, and will produce the desired ring when 
struck. Patent 1'* 22557. James A. Cherrette, 

Toy Engine — E .hibiting the characteristics 
of a steam engine w lie being electrically driven, 
the boiler forming a housing for the battery, and 
the exterior /Kvires simulating steam pipes. 
1 atent 1721447. T omas S. Haney. 

Toy — Which is similar in appearanc*e to the 
ordinary electric iron, has a novel form of imita- 
tion switch and may be secured to any flat 
surface such as a wall. Patent 1722615. 
Clarence G. Austin. 


Pertaining to Vehicles 


Snow-Removing Apparatus — In which heat 
is used to melt the snow, the apparatus is pref- 
erably mounted on a motor truck and will serve 
to direct jets of steam in the form of a blanket 
for the melting or>eration. Patent 1722843. 
Dominick Fasul. 
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Let engineering faqs 


DECIDE yOUR TRUCK CHOICEI 


You need never drive a Dodge 
Truck to prove how good it i$. You 
need never see it, in fact. You can 
determine the soundness of its de< 
sign, its advanced construction 
aitd its fitness for your needs on 
the basis of engineering facts alone. 

Check the specifications of a Dodge 
Truck. Give special heed to the 
motor refinements— those features 
that so obviously contribute to 
its economy, smoothness, power, 
speed, ruggedness and long life. 


Consider the axles in terms of metal, 
bearings and design. Check well the 
specifications on cooling system, 
universal joints, transmission and 
steering gear. 

After making a part-by-part anal- 
ysis of a Dodge Truck you will 
conclude— as thousands of other me- 
chanically-minded truck buyers have 
concluded— that there is no need 
to seek additional proof. The facts 
disclosed by engineering details tell 
the true story about Dodge Trucks. 


Drive one, too, if you wish— any 
time, any type. Either way your 
selection will be a wise one— 
your investment a profitable one. 

V^TON-109'wh«clb«M<4.cyl.). . S 525 
34.TON— 184^ wheelbase (4-cyl.). . . 675 
%-TON-1«4" wheelbase (6-cyl.). . . 775 
1.TON-133'' wheelbase (4.cyl.). . . 745 

1-TON-*133^ wheelbase (6-cyl.). . . S45 

1- TON— 140^ wheelbase (6-cyL) 

Heavy Duty 1065 

1V4-TON—150'^ wheelbase (6-cyl.). . .1345 
IV^TON— '165 wheelbase c6-cyl.l. . *1415 

2- TON— 150*^ wheelbase f6-cyl.J. . . 1515 

2- TON— 165'^ wheelbase f6-cyl.) • . . 1585 

3- TON— 135'^ wheelbase (6-cyi.). . .1745 
3.TON-165*' wheelbase (6-eyl.). . .1775 

3-TON— 185^ wheelbase (6-cyl.) . . .1845 

Chassis arises t* e. b. Detroit 
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GOOD PERFORMANCE demands 


”The Highest Priced Bearing in the World” 

T HAT’S the thing upon which to base your choice 

of a bearing PERFORMANCE nothing 

else in all the world counts least of all PRICE! 

For there’s many a man who has bought a cheap 
bearing at a bargain. But try and find the man who 
ever got a bargain out of USING one. 

It costs more to produce fflDSIF Anti-Friction Bear- 
ings. ..more for the special steels that go into them... 
more for the (S'ecision manufacturing that produces 
HHHjjjjj^B them. But it costs less— FAR less— to use them. 


i 4 ^ hint 

i<H)! nuuiU' 
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Solving the Production 


What puzzles Industry most is Waste The 
moment “Timken Bearing Equipped’’ is 
placed into the picture . . . the bearing prob- 
lem IS solved 

Timken fits into modern production plans as 
only Timken can hor Timken is t/ir one 
htarmg that does all thins^s well Let the load 
be all radial, or all thrust, or both in com- 
bination . let the burden be heavy the 
pace killing. Timken compact, self-con- 
tained carrying ability >vill suit itself to the 
situation and carry on 

Waste meets its Waterloo; friction loses its 
grip; lubricant becomes a matter of little or no 
consequence, machinery stays young; costs 
catapult downward , profits soar skyward. 


Industry has placed Timken Bearings on 
jobs thought impossible Timken has made 
them profitable. So today old methods 
give way before Timken, replacing obsolete 
machines with machines that are “Timken 
Bearing Equipped” . . . meeting and 
mastering the mighty march of modern 
Industry. 

The exclusive Timken combination of 
Timken tapered construction, Timken 
POSITlFUr ALIGNED ROLLS and Timkcn- 
made steel is summed up in “Timken 
Bearing Equipped” — universal symbol for 
designing and buying machinery that 
serves, saves and endures wherever wheels 
and shafts turn. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 

TIMKEN SBEARINGS 


©1929 Thr 1 imken Roller 
ficErinc Comptiijr 
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The Month in Medical Science 

Liver and Iron in Anemia 
Eye Examinations for Children 
Ringworm of the Feet 
Nervous Baldness 
(Jarage Deaths 

('.urrent Bulletin Briefs 

rhe Amateur Astronomer 

The Heavens in December 

Commercial Property News 

Reward Awaits Inventor 
Cleaning Neon Tubes 
Patent Protection Effective 
Word Writing Machine Perfected 
Misplaced Copyright Notice 
Copyright for Photographs 
Method for Improving Celery 
Insulating Material Patented 
Trademarks for Grapes Invalid 

Patents Recently Issued 

Index to Volume 141 . 


COVER 

Our cover pictu e this month repre- 
sents the 8cien<Tic restoration of a 
Neandertal man and his family, as 
described on page 472. The painting, 
by our artist Howard V. Brown, was 
made from a copyrighted photograph 
of the group in the Field Museum 
of Natural History in Chicago, which 
was recently placed on exhibition. The 
colors are not vivid but as far as pres- 
ent knowledge is concerned, they are 
scientifically accurate. 
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for EXEOJnVES who use 

manpou^r 


H ere is a book that will strengthen your control — and double 
the eftieieney of each man working under you. One idea 
in this book cost an executive $4,079 and solved a problem 
which saved his firm over $55,000 a year thereafter. .The 
book is crammed full of ideas just as valuable. 

Human nature is the most unstandardized thing known. The 
possible variations in human make-up stagger the imaginU' 
tion. No two men in this wide world can be alike in abil- 
ity. To get the most out of each man, therefore, is a vital 
problem which only psychology can solve. 

Donald A. Laird, director of the Colgate Psycholog- 
ical Laboratory, and one of the highest paid C'onsult- 
ing Psychologists in Amoric‘a, has gathere<l into book 
form the fruit of his many years of intensive re- 
search and experiment in laboratories of human 
engineering — and in PSYCTIOLOCY and PROF- 
ITS he applies psychology to business and makes 
it earn more dividends. ^ 


The ideas in this volume as first used to solve 
the intricate problems of Dr. T^aird’s business 
clients cost them thousands of dollars. Now 
you have an opportunity to get this accu- 
mulated wisdom in permanent form for 5 
days free examination merely by tearing 
.and returning this coupon. 



Free Examination 
for 5 Days 


DO YOU KNOW THAT- 


— hard work is the sign of a misfit ? Tiie right job 
always easily 

- sour people have poor memories? 

— a mental age of twelve is nwded for driving a car 
safely? 

— there is an area on your desk that is most effee- 
tive for working? 

— each long service man under you is really a new 
man? 

— while Police Commissioner in New \'ork 
Theodore Hoosevelt made a psychological 
discovery that led him to discover (ien- 
eral Pershing? 

— most executives have a “yellow .streak” that 
costs business millions each year? 


— in o s t old- fashioned 
'‘craftsmen” were just lazy 
dabblers? 

— the slow worker is not the 
accurate worker? 

— the liest years for learning 
are from sixteen to twenty- 
five? 

— ultra-violet light does not 
benefit factory production? 

. -(ieorge IVl. Cohan has a good 
reason for carrying his office in 
his hat ? 

enforced idlene.ss can lie used to 
hati'h new ideas? 


— most of your workers are 
fact only one-armed? 

— private offices should not 
placcnl at the rear of a genei 
office? 

— industry is handicapped 1 
The Bishops’ Error? 

— Germany excels us in ma 
power engineering? 

— sleeping with one’s probler 
helps bring solutions? 

— rubber heels are unwise f 
the man who lacks confidence 
— you have to hire a family i 
fill one job? 


Psycholosiy 

anct 

Profits 

^ Donald Aialrd 


At n.-«. A* 


I 

I 

I 

I 


At Your Bookstore or on Five-Day Approval from 

B. C. FORBES PEBLISHING COMPANY, 

120 Fifth Avenue, New York City, Department S. A. 

I want to read ‘'Psychology and Profits." After five days I will return it to 
you, or remit $3..50. Please send me the book. 


NAME. 





Looking Ahead 
With the Editor 


Among Our 

Contributors 




January— Automobile Number 

car shall 1 buy this year?** is a question 
VV that begins to disturb the thoughts of many 
people about the first of each year. Others who do not 
wish or do not need a new car but who are progressive 
and keep abreast of the times, who watch every 
trend and development in industry, begin wondering 
what the next year*s cars will be like. To satisfy both 
these groups, we shall present in our January issue a 
survey of the automobile industry- as completely as 
possible in limited space- giving information as to new 
models and outstanding developments of a large 
number of the best known cars. Also a detailed article 
on the Cord front-drive car, another which explains 
what has been learned by engineers at the annual races 
at Indianapolis, an article full of human interest 
concerning the grueling tests on an automobile prov- 
ing ground, and still another dealing with the gasoline 
research laboratories which are doing their utmost to 
help the motorist, will be included in the issue. Besides 
these, there will be many short items on independent 
developments and the usual variety of science articles. 

Element 91— At Last 

P ROTACTINIUM— radioactive and possibly a fu- 
ture substitute for radium, rarer in ores but rela- 
tively plentiful in wastes from radium extraction plants, 
and with a life 20 times that of radium — has been 
studied in oxide form. An article ready for release 
gives some illuminating information on this metal. 

Wire Webwork 

A lmost half enough wire to reach from the earth 
. to the moon will go into the Hudson River 
Bridge cables. How that wire--w^hich can sustain a 
weight of 7600 poimds — is spun into cables by means 
of “spinning** wheels which move back and forth across 
the river on a tramway cable like monster spiders or 
slow shuttles on a loom, will be told in a coming article. 

Air 

C ITIZENS in about half the United States are 
forced by law to live in air that is harmful.** 
Forced by law! This statement from a forthcoming 
article seems rattier rash but the author is an authority 
and cites facts to prove what he says. He continues 
with a discussion of air which disproves a number of 
old “scientific** theories regarding the air we breathe. 

Every Issue Fully Illustrated 

Men ate known by the magazines they read. What 
easier road to distinction could there be than ready- 
ing the Scientific American - at four dollars a year? 


Lester D. Seymour 

D uring the World 

War, Captain Sey- 
mour served as Air- 
craft Maintenance Officer 
of the 85th Aero Squad- 
ron in France. After the 
Armistice, he took a 
course in aeronautical 
engineering in the Ecole 
Superieure d’Aeronau- 
tique in Paris. Resigning his commission in 
1919, he became consulting engineer in the 
office of the Chief of the Army Air Corps. He 
became affiliated with the N. A. T. shortly 
after its organization and since has held sev- 
eral positions and is now General Manager. 

Horace II. F. Jayne 

E ducated at Harvard, Mr. Jayne was 
a member of the first and second 
Chinese expeditions of Fogg Museum, Har- 
vard College. Since 1923 he has been Cura- 
tor of Oriental Art at the Pennsylvania 
Museum of Art. He has been Director of 
the Museum of the U. of P. since May, 1929. 

Ida Treat 

M ISS Treat, an American born in 
Cleveland, was educated at Western 
Reserve University. Later she taught the 
Romance languages for some time. She went 
to the Sorbonne to take her doctorate in 
Romance languages and there married a 
French artist who was afterwards elected a 
deputy to parliament from Ari^gd. They 
spent their summers at Foix, the caves 
of which were already known to Miss 
Treat’s husband. In consequence of this, she 
became interested and began the study 
of physical anthropology and of osteology. 

David Masters 

O NE of the select few w'^iters who can pre- 
sent his subject in a ^tyle at the same 
time lucid, technically correct, and pos- 
sessive of a popular appe J, Mr. Masters 
is an English writer of several books which 
have been well received m England. One 
in particular, “The Wonders of Salvage,** 
has been acclaimed the best on the sub- 
ject. Having written this, Mr. Masters 
took a special interest in the job of sal- 
vaging the German fleet and has written 
interestingly of this huge undertaking and 
of his own visits to the scene of operations. 
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Features of Ford Plane 

All-metal (eorruiKatnc] alumtnnm 
alloy*)— 'for utronKtht uniform. 
Ity of material, durabllllVt 
rronnmy of maintenance, and 
struitnral bafoly. 

Tri-motared (Wright or Pratt & 
Whitney nir.rooled enp;inrM, to. 
talinft from 900 to 1275 hor'ie- 
powrr) — rcBiervo power for 
aafety. 

Speed ronpe— 55 to 1*15 m. p h. 
CrnifiinK ra<Jius, 500.050 mile*. 

lH»po»able load— 3670 to 5600 
pound*. 

Uinh teing monoplane (»lnf!l«, 
streain-lined, cantilever winjc) 
—for Ntrensrth, Hpeed, Inherent 
Dtahility, visibility, clean 
desitcii. . . . 

17 rapacity (InrludlnK pilot** 
duabcontrol cabin) — Buffet, 
toilet, mnninR water, elertrio 
light*, etc. 

Durahillty — Uniform albrnetal 
conMtrurtion I* insurance 
again*! deterioration. 

Price, $42,000 to $55,000 (stand- 
ard equipped at Dearborn )— 
Raeeptlonally low because of 
multiple.unit on.llne produc- 
tion methods. 


PaM»enger trantportu thould take no rhanre$t , . . The S-A-F-E uses fliree- 
motored fords to insure a telde margin o/ safety 





tFUh fTMf dU9mem§ io hm traversed . , . scoliered paints of Heh produo- 
HoonoM io bo vicitrd ... the Southwest is ideol for oir iromsporimtiom 


Southwest of St. Louin and KafiBaH City ib a groat region that 
probably expresscb American modernism more accurately than 
any other. It is rich. It is decidedly virile. It is one of the most 
alert regions in the world. It Is logical^ therefore, that this region 
should ]>e the scene of one of the most pronounced and success- 
ful developments of commercial transport aviation. . . . 

Colonel Halliburton, who established the Southwest Air Fast 
Exprobs., has already in operation a fleet of nine tri-motored, 
ll-iidssenger, olhinetal Ford planes. The S-A-F-E is right up to 
the minute in every phase of modern transport. Company limou- 
sines and live special aerocurs transport passengers direct to and 
from downtown districts and the transport pianos. Scheduled 
connections are made with all important trains. 

St. Louis . . . SpringBcld . . . Tulsa . . . Kansas City . . ^ Coffeyw 
ville . . . Oklahoma City . , . Fort Worth . . . Dallas , . . Wichita 
Fallh . . . Sweetwater! All these are connected by schedules de- 
signed to work in ronjiinotion with the railroads ... so that far 
distant sections of the country are brought within twenty-four 
hours* plane-train ride of each other. 

The safety factor, as much as anything else, determined Col, 
Halliburton in the choice of Ford tri-motored transports . . . 
since three engines provide the necessary margin of safety in 
carrying passengers. From the inauguration of service on April 
2nd, over 2500 miles have been flown daily. 


FORD MOTOR COMPANV 


Visitors are always welcome at the Ford Airport 



C. T^eonard Woolley 


P iR the Ia«t eight years leader of the Joint 
Expedition of the University of Penn- 
sylvania Museum and the British Museum 
at Ur of the Chaldees, Mr. Woolley is recog- 
nised as one of the world’s most famous 
archeologists. He is a graduate of Oxford 
University and for over 20 years was di- 
rector of excavations in Nubia, Italy, and 
England. The joint work of the two muse- 
nOims named above has proceeded at Ur dur- 
ing a number of years. These have been 
most profitable years, for an immense num- 
ber of highly valuable objects and evidences 
have been unearthed from tlie windblown 
and other desert deposits which had sealed 
them from the elements and from the un- 


Bdciitific searcher down through the cen- 
turu‘s since the days of the Sumerians 5000 
>ear8 ago. One of the most notable and 
striking piems of work accomplished was 
the excavation of the great mound at Ur 
revealing it as the ancient “Ziggurat/ a 
solid pyramidal mass of brickwork 200 f et 
by 150 feet in extent and 50 feet in heig t. 
According to Mr Woolley “The Sumena s, 
the authors of the Ziggurats, came nto 
Mesopotamia from a mountainous country 
When they moved down the plains they 
built artificial mountains of brick where 
God might have his seat as of old on the 
holy hills.” An article putting forth some 
of Mr. Woolley’s work appears on page 492. 
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Mousterian Man, Woman, and Infant — a Race That Became Extinct 



I F you could rub Aladdin *s lamp and be transported 
miraculously to the southern part of Europe as it 
was 50,000 years ago, you would soon get a glimpse 
of the Mousterian cave man, or Neandertal man. 
Perhaps you might stumble on him near the caves 
whose mouths supplied his habitation. How would he 
look? 

Of this we have no direct infonnation. There are no 
authentic illustrations of Mousterian man, and he left 
no drawings of his race on the rock walls of his caves. 
In reconstructing his physical form, anthropologists 
have studied more than 20 skeletons, some of them in 
excellent condition. From these it is possible to derive 
his posture with accuracy. The bent knees and short 
thick necks, the large forward inclined heads and 
chunky bodies, are as scientific as a fact in physics or 
chemistry, for the shape and angle of the contact sur- 
faces at the joints provide the data, and similar meas- 
urable data is provided by other skeletal details. 

When, however, we come to supplying the superficial 
features, we find greater difficulty, because there are 
no fossils of the fleshy parts. Some anthropologists 
have given him a fierce, wild aspect. Others have 


made him appear stupid. There is considerable reason 
to doubt whether in the main he was either. The evi- 
dences of his workmanship in flint show us he w’as a 
savage, but not all savages are fierce. These evidences 
also show that he possessed a fair intelligence; let the 
reader attempt to fashion even as crude weapons as 
Mousterian man made and used, and his respect for the 
“rude cave man*' will undergo a rapid rise. 

In these two photographsof life-sized reconstructions 
now on exhibit at the Field Museum of Natural His- 
tory, in Chicago, and in the cover picture redrawn by 
our artist from photographs of the same exhibits, we 
see a new reconstruction of Mousterian man and 
woman — made by scientists at that Museum, with the 
co-operation of several of the world’s ablest anthro- 
pologists, Sir Arthur Keith and Prof essof Elliot Smith 
of London, Professor Boule of Paris and the Abb6 
Breuil, noted expert. The designer and sculptor was 
Frederick Blaschke, an American, and the scene is at 
le Mouatier in south-western France. Anthropologists 
feel that a closer approximation to the real outward ap- 
pearance of the cave man has here been created than 
in any previous attempt. Science applauds the effort. 
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IN DOCK UPSIDE DOWN 


Thp German cruiser Mi Itf i at Rosyth Scotland, ready to be cut up After a year of 
GjapplinK this ship was finally raised from where it rested upside down in the seabed 

A Scuttled Reet Is Salvaged 

The Romance of the Difficult Job of Raising the Qerman Fleet 

From the Bottom of Scapa Flow 


By DAVID MASTERS 


O F all marine salvage feats, none 
will compare in magnitude 
>Mth the raising of the German 
fleet from the bottom of 
Scapa Flow. It is the biggest wreck- 
raising job the world has ever seen, 
and the most wonderful thing about 
It is that it is being achieved by a 
man who, before he went to that 
lonely lair in the Orkneys, had never 
raised a ship in his life. 

When the Germans sank their fleet, 
Mr, E. H. Cox knew nothing about 
salvage. He was busy dealing in 
metal, and his business acumen had 
brought him a snug fortune. The 
world was crying to turn the weapons 
of war Into plowshares, so Mr. Cox 
bought the obsolete British battle- 
ship Orion and cut her and her giant 
guns to pieces in order to throw them 
into the melting pot. Then he 
looked round for other scrap, and a 
big German submarine testing dock 
passed into his possession. He ww 
about to cut up this dock, when his 
mind was directed to the mass of 
metal represented by the sunken 
German ^t. 

Could it be raised? The experts 
tbou^bt not. They were not keen to 


tackle the task. Cox pondered the 
matter He owned a German floating 
dock that could lift a couple of thou- 
sand tons so he decided to try raising 
the scuttled ships. This man who had 
never raised a ship, bought 27 of the 
WTecks They consisted of 25 torpedo 
boats and destroyers, the flagship 
Hindenburg, which was resting upright 
on the bottom and seemed a reason- 
able proposition, and the Seydhtz 
which lay with her side above the sur- 
face like a stranded whale and which 
did not seem so promising. 

C OX towed his floating dock to 
Scapa Flow and embarked on his 
sea of difflculties. The experts waited 
for the trouble to begin. They had 
not long to wait. Cox cut his floating 
dock in halves and rigged a senes of 
winches on the edges He proposed to 
moor each half of the dock with a 
destroyer lying between, place hooks 
through the port holes of a sunken 
ship, and set men winding her up 
from the bottom. 

An American concern had previously 
proposed to lift ships by placing hooks 
through the portholes, and I had al- 
ready prophesied in my book “The 


Wonders of Salvage^ that the hooks 
would tear through the plates of the 
vessel, Cox himself tried one hook and 
learned his first lesson. It tore 
through the plating So he fell back 
on the proved plan of placing slings 
right under the keel of the ship and 
lifting her as in a cradle. 

The salvage expert puts his faith 
in wire ropes He knows their worth. 
Cox, however, had the giant anchor 
chains of the Onov in his yard, and he 
thought that if they were strong enough 
to hold a battleship they must cer- 
tainly be strong enough to pick up a 
little torpedo \ oat without breaking. 

Two mijn ms v take the ends of a 
stick and pull f it a life-time without 
pulling the srek apart, whereas one 
man could take the same stick in his 
hands and, by putting his knee in the 
center, break it easily. Something 
like this happened to the links of that 
mighty chain, links so large and heavy 
that I could barely move one. A 
pulley wheel acted like a man’s knee, 
and soon links were flying about like 
shrapnel. 

Men shouted, threw themselves 
face down where they stood, others 
rushed to the w^orkshops for safety. 
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WATER IS PUMPED OUT 


In an attempt to raise the Hindcnburg, water was 
pumped out of her for days. Cox finally let her sink 


The flying metal made reports like 
gunfire, and the destroyer, which had 
been peeping above the surface, sank 
quietly down again. Fortunately, by a 
miracle, not one man was touched by 
the flying metal. 

Then Cox tackled the job in real 
earnest with wire lifting ropes. His 
first wreck was raised and beached 
near his depot in six weeks from the 
time he started. He set himself to 
do the work faster. With a wage bill 
of 2500 dollars a week, each day meant 
money. 

Where other experts had taken per- 
haps a day to pass one cable under a 
ship, he originated a plan whereby he 
passed cables under in the record time 
of 40 minutes. By slipping a cable 
under the stern of a ship and winding 
her up so that only her bow rested 
on the bottom, he left a gap between 
her keel and the sea-bed and so made it 
possible to manipulate the cables in 
place from the floating dock without 
sending divers down. 

C OX cut down the time taken to 
raise his second ship to 12 days; 
his third ship he raised and brought 
home in six days. On occasions he 
has started work, wound up his ship, 
and towed her home in three days. 
This is his record. In the early days 
when I first went up to inspect the 
work he had expended over 200,000 
dollars on his salvage plant, and all 
he had got in return were three torpedo 
boats. He has since raised 25. 

If troubles assailed him while he was 
lifting the torpedo boats, they were as 
nothing to the difficulties he faced 


over the Hmdenhurg, He 
spent a fortune of 150,000 
dollars preparing to lift her. 
For months the divers were 
busy patching and making 
her watertight, stopping the 
portholes and rips with a 
special cement that hard- 
ened in 24 hours, and cut- 
ting through pipes and 
driving plugs into them. 

There were 250 patches 
in the Ilmdenburg when 
pumping operations began. 
Day after day the pumps 
drove out the water and 
the ship began to stir in 
her bed. As she began to 
rise, she showed a tendency 
to list. To counteract this, 
Cox drove an old destroyer 
full of cement hard ashore 
and sank her. From the 
masts of the battleship he 
fixed six-inch steel cables 
and made them fast to the 
destroyer ashore, hoping 
this would prevent the ship 
from heeling. 

His hopes were in vain. 
As she rose and exerted her 
pull on the cables, she 
snapped them like cotton threads. 
She heeled more and more, but he 
pumped on, hoping against hope to 
get her. She was all but afloat, heel- 
ing so badly that every moment those 
around expected her to overturn. 

Had Cox sent down a diver to see 
what was wrong, he might have got 
his ship. But he was afraid she might 
overturn while the man was under 
her, and he would not risk a diver’s 
life. He decided at last to let her fill 
and sink again. She still rests on the 
bottom (at the time of 
writing) waiting to come 
to grips with the man who 
swears he will get her. 

The disappointment of 
the Hindenburg, which car- 
ried to the bottom all Cox 
had spent on her, would 
have finished most men. 

But Cox set his teeth and 
determined to try to raise 
the MoUke, which was lying 
quite submerged and prac- 
tically upside down. A 
few years ago the greatest 
experts would have pro- 
nounced the feat to be 
impossible. 

Cox grappled with the 
Moltke for a year or more 
and got her in the end. 

Then he tackled the Seydlitz, and got 
her, too, after a titanic struggle. In 
November, 1928, he turned his atten- 
tion to the overturned battle-ship 
Kaiser, and I rushed north to be in at 
the death. The tender brought me to 
the tugs which were ceaselessly pump- 
ing air into the upturned battle-ship. 


Above the surface the air-locks leading 
into the interior of the wreck stood up 
like towers. 

‘'Would you care to go inside her?“ 
Cox asked. “It will be all right if 
your heart is sound. “ 

Where other men went to work, I 
decided to go to watch. I climbed the 
iron ladder up the side of the air-lock. 
Mr. Cox struck four heavy blows to 
tell those wdthin to close the inner 
door of the lock so that we might 
enter. A few minutes later the com- 
pressed air began to shriek from a 
valve as it escaped and lowered the 
pressure inside the lock until it was 
equal to the pressure of the outer 
atmosphere. 

T he heavy iron door on top of 
the lock dropped inwards and I 
went down the ladder. No man 
could open that door when the lock 
was full of compressed air. A man 
swung it upw^ards into place. A valve 
was turned, and it seemed that all 
the locomotives in the world were 
letting off steam at once, as the com- 
pressed air began to shriek its way 
through the tap into the air-lock. 

“Let me know if you feel ill, and 
we will go out,” Mr. Cox said. 

I swallowed continually to adjust 
the pressure inside my ear-drums with 
the increasing pressure of the air in 
the lock. Once or twice I felt as 
though my head were about to burst, 
but at the proper moment 1 managed 
to click open the tubes leading to my 
ears and adjust the pressures and all 
was well again. 1 swallowed hard. I 
held my nostrils tightly and blew 
down them to force open the tubes 
and adjust the pressure on my ear 
drums. I watched the air pressure 


dial swing 'round until the whistling 
and shrieking died away and I knew 
that the pressure in the lock had been 
raised to the same pressure as that in 
the ship. 

The door in the center of the lock 
dropped down to disclose a hole lead- 
ing into the murky depths of the 



A TURBINE ROOM UPSIDE DOWS 
Flashlight photograph of workmen in the turbine room 
of an upside-down ship. A turbine hangs overhead 
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overturned monster. Ughted by elec- tire. But since the hull of a battle-ship leading from one part to another, 
tricity there was a fluid black as ink, is built to keep out the sea, it follows The bow of the ship is made into one 
moving vdth an oily motion, far be- that if the ship be upside down on the compartment by a cross bulkhead, 
low. A little iron ladder tucked out seabed and all apertures in the hull be Two bulkheads running lengthwise 
of sight beneath the metal floor was stopped, any air pumped into it will divide the middle of the vessel into 
pointed out and I swung on to it and be automatically trapped. As it can- three compartments, while another 
between the inner bottoms of the ship, not break through the strong steel 
Everywhere was red rust and oil fuel sides, the air will collect in pockets 
and coal dust. The mess was appall- that will gradually press the water 
ing. To the touch, everything was inside the ship downward until, if 
filth. enough air be pumped in, the ship will 

Dowm one ladder after another 1 become so buoyant that she will float 
climbed, through holes that had been to the surface like an empty bottle, 
cut in the plating, and into the stoke- The grave problem isthat of balanc- 
bold. The furnaces were upside down ing her. Her weights are not evenly 
in front of me, full of red ash that was distributed; she is heavier aft, where 
spilling through the grating on which all the machinery is located, than she 
I stood; a German shovel was wedged is forward. If her bow rises, all the 
upside down in a corner beside a slice air aft will tend to run forward, letting 
and rake; everything upside down. her stern down and pushing her bow 

still higher. And if the bow rises too 

1 MADE my way to the engine high, apertures which have been be- 
room, the floor over my head, the yond the reach of the workmen may 
ceiling under my feet. Looking down let the air gush out and you may lose 
I saw the lamps which once illumi- in 10 minutes as much air as you have 
nated the ship. They stood up on been able to pump into her in three 
what was now the floor. I ^^renched or four days, 
one away to serve me as a desk-lamp 

and a souvenir. Although it had been T T is therefore necessary to make 
10 years at the bottom of the sea, it JL all the bulkheads inside the ship 
had only a little water in it, and the quite tight so that air cannot leak out 
electric bulb still lights as though it of one compartment into another, 
were right out of the factory. Then by regulating the pressure in the cross bulkhead makes another com- 

At the end of an alleyway 1 saw various compartments it is possible to partment of the stern, 
some oily water and thought that if balance the ship evenly, bring her to Three days before I arrived, the 
it were only a foot or so deep, I might the surface, and tow her home. last bulkhead had been made good and 

wade farther on to explore things. It sounds easy, but in actual prac- an attempt was being made to correct 
Luckily a question concerning the tice it is most difficult. Battle-ships the list of the ship. Some of her top 
depth was asked. are a mass of pipes and tubes leading hamper had buckled under her as she 

'‘Only 40 feet,*’ came the reply, and all over the place. One undiscovered turned over in sinking, and she lay 
1 was glad I had not stepped over. pipe leading into another compart- with the list of 8 12 degrees. 

Feeling my way in utter darkness ment may upset the work of days, for All day long the compressed air 
down a passage, I worked along inch the air may gush through it into a shrieked its w ay through the valve on 
by inch with my feet. Detecting a place where it is not wanted and the the higher side of the ship. Cox was 



gap ahead, I stretched out 
farther and found a ledge on 
which I walked and so came 
to the refrigerating chamber 
which was dimly lighted 
through a small aperture. When 
a portable lamp was brought, 
1 marvelled how I had made 
that journey along the passage 
without slipping into water up 
to my middle, for I had walked 
on a couple of small pipes all 
the way, and the gap was full 
of water. So does Fate take 
care of fools. 

At an offer to stir up the 
refrigerating chamber for me, 
I i^ook my head. I remembered 
that men would not work in the 
refrigerating chamber of a 
ship which overturned in New 
York harbor because of the 



LIKE A GIANT OCTOPUS 


A unique view of the battle-flhip Sevdlitz, upside down. 
What appear to be guns are propeller shaft housings 


allowing the air to escape so 
that the dead weight of the 
ship would depress that side, 
while air was being pumped 
into the lower side of the ship 
to raise it and thus correct the 
list. 

F or hour after hour, Cox 
stood alone watching the 
plumi> line hanging from one 
of the air-locks. Chalk marks 
made periodically on the visible 
portio of the bottom of the 
ship ^mediately below the 
plumb- lob told him that she 
was s*( ^ly righting. 

Once the ship lurched vio- 
lently during the operations. 
“It’s all right,” he said, as men 
came up from the air-locks in 
her interior. "She has just 


stench. 

The workman laughed. "You’d 
want a gas mask/’ he added. 

It seems incredible that this over- 
turned battle-ship of 26#000 tons, sunk 
in the middle of Scapa Flow, could be 
ceatroUed and floated by pumping air 
into her as though she were a pneumatic 


work will have to be started all over 
again. 

Unfortunately, Cox had no plan of 
the Kaider, so his men had to explore 
and gradually feel their way. For 
months divers with 30 or 40 men have 
been working away in the interior of 
the ship trying to stop all openings 


slipped off the corner of her conning 
tower, which was stopping her from 
coming over.” 

A diver went down. "She’s a foot 
off all the marks I made this morning,” 
he reported. 

"Tomorrow,” said Mr. Cox, and 
the notables of Stromneas were with 
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me on the tender when we came to the 
wreck the next day* 

The compressors were driven at full 
speed. Air poured into the after-end 
of the ship. The bow was already 
slightly above the surface. Toward 
afternoon I began to see air spilling 
badly from the port side and from 
the three propeller shaft housings, 
I guessed she was losing air as fast as 
it was being pumped in. 

Down went a diver and found that 
one of the torpedo tubes had not been 
made quite tight, so the attempt was 
suspended and the men fought to stop 
the leaks. It was a difficult job, but 
was finally completed so that when 
air was once more pumped into her, 
the Kaiser came up from her bed of 
mud. 

The salvage of the huge Seydliiz 
tried Cox sorely. She lay. as T have 
remarked, on her side, and he de- 
termined to lift her in that position. 
He first stripped from her upper side 
the belt of about 1800 tons of armor 
plate. Pumping air into her, he found 
she was rather unstable. This was 
not surprising, for as the ship showed 
a tendency to rise, the turrets and 
guns resting with their sides on the 
bottom naturally sought to swing 
under, turning the ship completely 
upside down. 

C OX used his powerful lifting docks 
to pull in the opposite direction 
and prevent her from going over; 
he even fixed half a torpedo boat filled 
with cement to one side of the ship 
and used it as a weight to press that 
side down. He tried other means to 
stop her, but he could not control the 
monster. She became so buoyant 
that one afternoon she swung upside 
down, snapping the huge nine-inch 
steel cables along one side of the dock 
as though they were silk and pulling 
12-inch steel bollards out of the side 
of the dock as though they were tacks. 
The snapping cables would have cut 
men in two as easily as a wire cuts 


cheese, but once more the workers 
escaped death and injury. New air- 
locks were then fitted to the bottom 
of the SeydliiZy which was now upper- 
most, and eventually she was raised 
and towed to Lyness, where 1 found 
her being kept afloat by compressed 
air. 

I underwent the ordeal of going 
through the air-lock in order to climb 



COMING UP 

Row first, a CTeat battlo-ship rises to 
the surface after being hllecl with air 


down inside the turret practically to 
the seabed. There was the same 
infernal shrieking as the pressure 
was raised, the same efforts on my 
part to equalize the pressures, and 
then I went down ladder after ladder 
and came at last to the turret which 
had been cut through all the way 
around. 

The ship was actually floating about 
six inches above the turret from which 
it had been severed by oxy-acetylene 
torches. That job had taki*n six weeks 
and the resultant fumes had been so 
dense that the workers had to don gas 
masks; otherwise they would have 
been overcome. 

I crept into the 15-inch space be- 
tween the outer turret and the inner 
shell, and washed the filth from my 
hands and rubber boots m the clear 
green sea. The seabed was about six 


feet below me, the surface nearly 50 
feet above, yet I could dabble my 
hands in open water. There were no 
strong steel plates or plate glass win- 
dows to keep it from gushing through 
that gap. The invisible wall which 
held it back was just air, the air we 
breathe, highly compressed. To the 
sea, the air inside the ship formed an 
impassable barrier. The salvage wiz- 
ard had pumped this great ship up 
from the bottom with air as if she were 
a balloon instead of a 24,600-ton 
battle-ship. 

The Seydlitz inside was a topsy- 
turvy nightmare. I explored the 
depths of her dowm to the turbine 
room, where the mighty turbines hung 
above my head supported by a few 
bolts, and I could not help wondering 
whether any of the bolts would break 
away while I stood beneath. In the 
next compartment the big condenser, 
from which the tubes had been stolen 
while she lay on her side, hung under 
a labyrinth of pipes that twisted and 
snaked their way higher and higher 
into the dim recesses above. 

What the ultimate cost of salving 
the Kaiser will work out at remains 
to be seen, for at the time of writing 
she still has to make the passage to 
Lyness, before she can be made ready 
for the long tow around to the Firth 
of Forth. And before she can make 
the passage to Lyness, many obstruc- 
tions that would foul the bottom of 
the channel have to be cut away from 
underneath her. Anyway, I suppose 
as scrap she must be worth about 
350,000 dollars, so she is a prize worth 
picking up. 

Whenever in future I hear that a 
thing can't be done, I shall reniember 
Mr. Cox who tackled the biggest 
salvage job in the world without any 
experience at all. He might have been 
living in comfort enjoying a large 
income, but instead he chose to go to 
the solitudes of Scapa Flow to do a 
man's job that will become a classic 
in the history of marine salvage. 



AT WORK ON THE “KAISER” READY TO BE TOWED AWAY 

The bow of the KaUer showing her list. The craft to the right The Kaiser afloat, showing airlocks, which made possible her 

busily pump air into her while divers patch any leaks that appear raising, sunding on her bottom. Note size ol people amidsiiipi 
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OUR POINT OF VIEW 


Lindbergh: Scientist 

F lying over a section of Yucatan, 
Mexico, which is entirely blank 
on the maps, Colonel Lindbergh has, 
according to press reports, discovered 
from the air and located on the map 
several hitherto unknown ancient 
Mayan cities. It is the first time 
archeolog:ical flights have been made 
in this hemisphere, although Roman 
ruins have been found in England by 
the same modem method (See Scien- 
tific American, September 1929). 

While some 1200 archeologically im- 
portant sites in Mexico are known, it 
is believed that dozens, perhaps hun- 
dreds, more are hidden in the densely 
matted jungle. In the past, gatherers 
of chicle for chewing gum have acci- 
dentally discovered some and their 
paths have helped scientists to pene- 
trate the jungle in search of others, but 
a deliberate quest for those in inacces- 
sible regions has been considered rather 
a hopeless task. An expedition might 
pass within a few feet of important 
ruins and be unaware of their exis- 
tence. From the air, howe\^er, the 
story is different. Columns and ma- 
sonry stand out clearly and, where 
overgrown entirely, temple sites and 
even paved Mayan pathways may be 
patterned in the coloring or relative 
growth of trees and plants that cover 
them. 

On one flight it is reported that 
Colonel Lindbergh and his party, which 
included Dr. A. V. Kidder of the Car- 
negie Institution, found four ancient 
city sites and located them on the 
maps so that ground expeditions can 
cut their way directly to them. This 
flight alone is sufficient to prove the 
value of the airplane as an aid to 
archeological discovery. Polar ex- 
ploration from the air started slowly 
but, in time, led to Captain Wilkins’ 
antarctic discoveries and to Comman- 
der Byrd’s great effort; we dare pre- 
dict a like extensive use of the airplane 
for exploring the Mayan region. 

Clean Iron Workers 

'‘ITTHITE collar” workers have 
W lamented their lot for years 
but, from present indications, a new 
tribe, the “white pants” workers, will 
always sing the praises of the men who 
tried out a bit of clothes psychology 
on them. 

There is an indefinable something 
about neat, cleati clothes that exerts an 
inspiriting influence on all of us. If one 
is weH-froomed, he feels that he is 
sitting oh top of the world; he feels 
more ambitioiia and energetic and his 
is benefited accordingly; if he is 


careless and slovenly about his clothes, 
his work . . . ! Therefore, when a 
group under one foreman in a plant of 
the American Rolling Mill Company 
came to work one fine morning in white 
trousers and white shirts, other de- 
partments followed suit. In this 
plant there is considerable rivalry 
between departments to keep down 


Fatal Accidents 

ACCORDING to Dr. Louis I. 

Dublin, of the Metropolitan 
Life Insurance Company, the 
United States has a higher per- 
centage of fatal accidents than 
any other country in the world. 
For each 100,000 in population, 
this country had 78 fatal acci- 
dents in 1927 while Scotland had 
50, England and Wales 38, Ger- 
many 36. Sweden 35, and France i 
29. 

This deplorable state of af- 
fairs, instead of being remedied, 
is growing worse. In 1928, the 
number was the highest on rec- 
ord. This is partly accounted 
for by the fact that automobile 
accident fatalities, numbering 
27,500 in 1928. top the list; they 
are responsible for almost a 
third of the total. Serious, non- 
fatal automobile injuries during 
that year reached the figure of 
950,000— or nearly one percent i 
of the country’s population! And, I 
6trans[ely. the rural districts are 
experiencing a more rapid in- ' 
crease in motor fatalities than , 
are the urban centers. 

To what factors in our lives 1 
may we attribute this alarmingly I 
high rate of death by accident? 
Our possession of a greater 
number of automobiles than any 
other country explains, as indi- 
cated above, almost one third of 
the number but that does not 
greatly lower our relative per- 
centage over that of other na- 
tions. Are we evidencing, in a 
distressing trait of recklessness, 
the development of definite ra- 
cial characteristics? Is it speed- 
mania— or what? 

Think it over. ‘‘Safety first” as 
a slogan is out of date. “Safety 
always” is more to the point. 
“Take care” that recklessness is 
not soon labeled with a “made in 
America” tag I 


accidents, the one showing the best 
record winning the plant trophy; and 
no department was going to let 
another get ahead of it in anything that 
might influence that record. The 
white clotiies had the effect of stimu- 
lating departmental pride. Floors 
were kept free of oil and dirt as much 
as possible and there seemed at once a 
marked improvement in the work per- 


formed. While the idea is still in the 
experimental stage, it is felt that it 
cannot but have a beneficial effect 
on safety and quality of workmanship. 

This change is indicative of what is 
happening in modern steel mills. 
With the development of the new con- 
tinuous mills and other innovations, 
cleanliness has become a reality in an 
industry that has long been handi- 
capped by working conditions that it 
was thought could not be improved. 

Eur Fanning Misconceptions 

W ITH the establishment of com- 
plete fur farms and of small fur 
ranches on lands of little value for crops 
on general farms, the business of raising 
animals for their pelts is assuming the 
character of a big industry. Due to 
the increasing scarcity of certain fur- 
bearing animals in their wild state, the 
business may prove important eco- 
nomically in the future. Foxes, fishers, 
martens, minks, otters, skunks, rac- 
coons, opossums, beavers, muskrats, 
and rabbits have been studied in cap- 
tivity and it has been shown that fur 
can be produced profitably by farm- 
ing some of these animals; indeed it is 
now being done on a large scale and 
as a sideline. 

For years a glamorous picture of fur- 
farming profits has been painted by 
unscrupulous dealers in fur-animal 
breeding stock and many people have 
been deceived. Interested persons 
ha\e been led to believe that they can 
fence in a piece of rugged, perhaps 
worthless, land, turn loose a few animals 
as breeding stock, feed them a little, 
and collect annually a sizeable dividend 
in the form of pelts from the increase in 
their stock. These people close their 
eyes, consciously or unconsciously, to 
the pitfalls in the path of the beginner. 

“Successful breeders of fur animals,’" 
says Frank G. Ashbrook in “Recom- 
mendations to Beginners in Fur Farm- 
ing,” published by the Department of 
Agriculture, ’ either must possess or 
must acquire t clear conception of the 
important factivrs involved in breeding. 
Persons with t o experience would do 
well to obta n employment on a fur 
farm and thiis familiarize themselves 
with the principles of the business be- 
fore attempting it themselves.” The 
lure held out by the unscrupulous deal- 
er usually is accompanied by too heavy 
risks and it is better for the beginner 
to start with a few pairs of animals and 
gradually increase the number as 
knowledge and experience are gained. 
Like any other business, fur farming 
can be successful only after much 
study and more hard work. 
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LA MADEI.EINE IN THE VALLEY OF THE VEZERE, DORDOGNE, FRANCE 


The rave man did not live in the raves hut at their at th#* foot of overhanging rlifTs like these --dry, with a 
mouths; more often, however, he chose to make his camp sunny cKposure. Insert: engraving at La Madeleine 


When Reindeer Roamed the Pyrenees — 

A Qlimpse of France, **The Capital of the Prehistoric World, 

In the Days of the Cave Man 


C LIMBING the French Pyrenees 
in August is like climbing 
any mountain: as you mount 
higher, you step back over the 
seasons. Down in the valley, the first 
apples may be ripening. But over- 
head in the beechwoods, it is still 
July; the raspberry patches dear to 
woodcock and bear, show red with 
fruit. Where the pines begin, you can 
find wild strawberries. Higher, rho- 
dodendrons blossom among the rocks; 
and where the snow lies in hollows, if 
you look carefully you may even dis- 
cover a belated daffodil. 

When you reach the peaks it is 
winter. Here nothing grows but the 
hardy and wiry grass burnt 

yellow from the ice the August sun has 
melted. This is the last refuge of 
living things that love cold sole sur- 
vivors of the beasts the cave man 
hunted in the plain below when 
Europe lay in the grip of the last 
glacial period and southern France was 
a desolate tundra with a climate like 
that of northern Siberia today. 

Thousands of years ago the last 
hairy mammoth disappeared; with him 
vanished the woolly rhinoceros, the 
cave-bear, and giant deer. The herds 
of reindeer followed the retreating ice 


By IDA TREAT, Ph.D. /SORBONNE) 

Co-author of "Fttmtitvo Haarthb in the Pyreneee’ 

towards the arctic north. Today only 
the chamois and the ptarmigan or 
white partridge remain, e.xiled to the 
eternal winter of the mountain-top. 

F rom the top of Mont Valier, the 
highest peak of the Aridge Pyre- 
nees, you look down on the fertile 
basin of the Garonne river and con- 
clude that la donee France has been 
rightly named. Behind, to the south, 
lies Spain — arid, rocky slopes, dusty 
pine y^oods, and barren foothills. But 
before you to the north stretches a soft 
green country: valleys with glistening 
torrents, heather-covered foot-hills; and 
beyond, an undulating plain of vine- 
yards, grain-fields, and pastures, ex- 
tends to the horizon. 

From southeast to northwest, a low 
range of foot-hills cuts the plain 
obliquely, its green surface broken here 
and there by patches of gray rock. This 
is the ridge of the Plantaurel or Little 
Pyrenees. Deep in its flanks lie many 
of the great prehistoric caves of 
France, caves which thousands of 
years ago served as sanctuary or shel- 
ter to nomad hunters of the Old 
Stone Age. The Plantaurel stands at 
the heart of the cave country, the 
underground prehistoric world that 


reaches out on the north to the gray 
cliffs and rock-shelters of Dordogne 
just out of sight beyond the horizon. 
For 50 years, scientists have explored 
and excavated the region, piecing to- 
gether the story of Stone Age civiliza- 
tions whose traces today lie buried 
beneath tons of earth and rock or hid- 
den in the deep recesses of the caverns. 

Seated today at the foot of a stone 
cross that marks the summit of Mont 
Valier, you may find it difficult to pic- 
ture the country below as it looked 
when the cave man lived there. In 
fancy you become a spectator of the 
mighty panorama of the ages. First 
you imagine the setting of the pan- 
orama; you look down on an arctic 
landscape, 50,000 years ago, perhaps 
even earlier. In the place of vineyard 
and pasture, a vast stretch of steppe 
and tundra overgrown in summer with 
harsh grass and stunted bush, and in 
winter a snowy plain swept by the 
blizzard. This is the first tableau: 
the Pyrenees country just before the 
cave man came there. The caves of 
the Plantaurel ridge still shelter their 
original inhabitants: the wolf, the 
hyena, the lion, and the great cave- 
bear. Over the plain wander migrating 
herds: mammoth, rhinoceros, horse, 
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ROCK OF 1.ES EYZIES 


Les Eyzies (see map Mow) w called “The capital of the 
prehistonc world ‘ It abounds m caves and cave art 


deer, and bison— the first “road- 
breakers,'* checked in their westward 
cotirse by the barrier of the Atlantic 
and the icy wall of the Pyrenees. 

Into the picture come men following: 
the trail of the game; Stone Age 
hunters, from the unknown land of 
their origin. Perhaps from farther 
north where other more primitive 
races have dwelt for centuries. These, 
the first human beings to appear in 
the Pyrenees country, belong to the 
race of Neandertal. You see them 
shuffle bent-kneed across the steppe, 
burly fellows with long ape-like arms 
and heads that sag curiously between 
heavy shoulders. Lx)w-browed and 
dull-witted, they are nevertheless 
mighty hunters. They drive the sav- 
age beasts from their dens in the 
Plantaurel in the caverns of the rock. 

T he Neandertals are the first cave 
men. Seated about the fire at the 
cave entrance they eat their meals of 
roast meat, chip crude flint weapons, and 
scrape and prepare the skins that serve 
them for clothing. Like the animals that 
preceded them there they litter the 
cave-floor with refuse splintered rem- 
nants of their feasts, flint chips, char- 
coal and ashes. In time, the layer of 
refuse grows thick and compact. Some- 
times, moving on to other camp- 
grounds, they leave behind them in the 
cave one of their own dead. These 
men know nothing of art. What 
religion they may have finds its sole 
expression in a few vague burial cus- 
toms. They are hunters and on the 
steppe there is no lack for game. 

Centuries pass; tens, perhaps hun- 
dreds, of centuries. The climate is 
steadily growing colder. Now a new 
element appears in the picture. Across 
the horizon come tribes of men on the 
march towards the west. Perhaps 
they come from Africa, perhaps from 


the distant plateaux of 
Mongolia. A new race. 

Tall and well-built, they 
stride erect over the snow. 

They too wear garments 
of skins, but carefully cut 
and sewed. On breast 
and arms are ornaments, 
shells and pierced teeth 
strung on thongs. They 
carry fine weapons — darts 
and dart-shooters of 
carved bone. Their faces 
are streaked with paint. 

These, the men of Cro- 
Magnon, are the first mod- 
ern men, modern from a 
physical point of view, to 
appear in the Pyrenees 
region, or in fact in Eu- 
rope. There is nothing 
ape-like about them. 

Their predecessor, the 
dull-brained man of Ne- 
andertal, for all his victory 
over the beasts, is no 
match for the neA\ comer. 

His race, his civilization, 
are doomed to disappear. 

The Cro-Magnons drive 
him from the country, exterminate 
him everywhere, and in turn take up 
their abode in the caves he vacated. 

They too are hunters. They track 
herds of bison and reindeer in the plain, 
drive wild horses to suicide over the 
cliffs, and set traps for rhinoceros and 
mammoth. Clever craftsmen, they 
manufacture fine tools of chipped flint 
and carve weapons of ivory and bone. 
On the cave floor their kitchen refuse 
lies in a thick new layer above the old 
hearths of the Neandertals. 

But game is no longer so abundant 
on the steppe, frozen now throughout 
the year except for a few" short months. 
To secure sufficient food and clothing 
it no longer suffices to be strong, 


vigorous, and clever Nature is hostile 
to animals and men alike. In his 
daily struggle with cold and famine, 
the Cro-Magnon hunter learns to in- 
voke supernatural aid. He develops 
a cult of fecundity, essential in an 
inhospitable land where the absence 
of game means famine and where the 
existence of the tribe depends on the 
vitality of its members. In the dark 
inner galleries of the caves he performs 
magic rituals. By the light of a torch 
he carves on the rock w^alls the sym- 
bols of hi8 cult. He resorts to “sym- 
pathetic*' magic and traces or cuts on 
the soft stone the outline of the beast 
he plans to hunt, marking its flank 
with the dart or arrow which he hopes 
on the morrow will bnng down the 
desired game. 

AND so art is born for the first 
jLm. time in man’s history, fully 
30,000 years ago. As the years go by, 
the caves of Dordogne and the Pyre- 
nees become veritable underground 
galleries filled with hundreds of animal 
paintings and engravings, the w"ork of 
the Cro-Magnon cave man, the world’s 
first artist. 

Again ceTuuries pass by tens and 
hundreds, ’'‘he splendid race degener- 
ates, defeated at last by the unfriendly 
land. The stature ol the Cro-Magnons 
decreases; they become stunted like 
the dwarf bushes of the steppe. The 
old religious cult breaks up into a 
complicated tangle of magic practices. 
The noble stylization of the first art 
forms gives way to exaggerated real- 
ism. But the working of flint and 
bone attains a rare degree of technical 
perfection. 

Again the panorama shifts. Even 



ztMtTfMn Sittuna au$9rw 


THE TWO MAIN PREHISTORIC REGIONS OF FRANCE 
Th» northern area i» referred to as “the Dordogne"; the southern as “the Pyrenees." The 
cavea, under government control, are open without formality to tourista. There are 
small inexpenaive hotels and a visit to the regions will tepay the scientifically minded 
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the landscape changes. The glaciers, 
the snows are melting. All the land 
runs with water. It grows green; the 
forest begins to grow. The mammoth 
has gone; the reindeer is going; deer 
and wild boar roam the underbrush. 
In the Plantaurel and in Dordogne 
the caves are still inhabited - perhaps 
by a new race that has come from no 
one knows where. Perhaps too by 
degenerate peoples of the old Cro- 
Magnon strain. The present dwellers 
in the land are Azilians, fisher-folk for 
the most part, who share none of the 
cults or rituals of their predecessors. 
They know nothing of art, beyond 
tracing geometric signs on pebbles 
from the river-bed. They are not 
even clever artisans. The fine tech- 
nique of working flint and bone has 
disappeared with their predecessors. 

The last civilization of the Old Stone 
Age is drawing to a close. And the 
curtain drops on the imaginary pano- 
rama as new tribes stream westward 
over the horizon — peoples of the New 
Age of Stone, come to plant the first 
grain fields in the plain below the 
Pyrenees . . , 10,000 years ago. 


Quite apart from the prehistoric 
underworld there is much to charm 
and interest the traveler above ground. 
Wild mountain country, pine and 
beech-forest, trout-stream and cas- 
cade, high lakes like mirrors of steel 
among the peaks that border Spain 
and Andorra. Slate-roofed villages 
cling to the mountain-side, and far 
lielow are lyric valleys with poplar- 
bordered streams, velvety pastures, and 
low red-tiled farm houses. Perched 
on a rock above the valley stand walls 
of medieval castles; manor houses 
lift their peaked towers behind oak 
groves and clustered orchards. An 
arched gate recalls the Moorish in- 
vasion; a block of sculptured marble 
reveals the site of a Roman villa or 
temple. 

D ordogne, originally a part of 
the old province of Gascony, 
also has castles and manors in a rich 
setting of green. It is a mellow land 
of wine and famous cookery; the hum- 
blest inn can provide a meal guaran- 
teed to tickle the most jaded palate. 
Where the V4z^re River glides among 
fields and gardens through a 
valley bordered by cliffs of 
gray limestone, you discover 
with amazement that the trog- 
lodyte tradition still persists 
among the present inhabitants 
of the region. All along the 
base of the cliff cling modern 
houses, houses with only three 
walls and half a roof; the 
natural wall of rock supplying 
the missing portions to the 
structure. Far overhead, the 
cliff projects over the valley, 
so that not a drop of rain falls 
on the roofs beneath. 

When the cave man lived, 
thousands of years ago, in 
huts of branches and hides, on 
the site of these modern dwel- 
lings, the top of the cliff must 
have projected even farther. 
Great masses of stone have 



PREHISTORIC SCULPTURE 

Hpad of mountain aheep, Dordogne. 

The sculptor had nothing but stone tools 

fallen; here and there great blocks lie 
along the valley floor. The thought 
that other such blocks might again fall 
does not seem to disturb the present 
cliff-dwellers in whom long habit may 
have developed a peculiar sort of 
fatalism. A series of horizontal grooves 
in the gray surface of the cliff scars 
left by the roof-trees of houses long 
since disappeared — shows that the 
population of the V6z^re valley has 
lived in the shelter of the rock for 
centuries, perhaps without interrup- 
tion from the days of the prehistoric 
cave man. 

Grouped about the modern town of 
I,»es Eyzies, in a series of little valleys 
that radiate star-fashion from the 
main thoroughfare of the Vfes^re River, 
lie the famous prehistoric sites of 
Dordogne. Moat of these occupy 
rock-shelters rather than true caves. 
Some consist of a single chamber open- 
ing in the face of the cliff; others ex- 
tend along its base in the meager 
shelter of a projecting ledge. Where 
the men of Neandertal built their 


ritv<t4itfrnph Muji HncoiD^n 

A DIFFICULT PASSAGE 
Made easy, however, by a ladder installed 
in the cave of Tuc d Audoubert, in Arii^e 

While the Stone Age cave man un- 
doubtedly chose his rock-dwellings for 
reasons of convenience rather than 
scenic beauty, the cave country of 
Dordogne and the Pyrenees is today 
one of the most picturesque spots in 
France. To be sure, the Arifege Pyre- 
nees affords few hotels for tourists and 
few convenient methods of communi- 
cation. The modern traveller has 
generally to supply his own means 
of getting about, whether by automo- 
bile or bicycle; or if not pressed for 
time he may find it even pleasanter to 
rely on his own legs. 


ENTRANCE TO THE CAVE OF ENTERE, ARIEGE, PYRENEES 
caves are ^ soft limestone and, like those of Kentucky, hsve been dissolved out by 
acid ground water. Sever^ noted caves of France start where etreame emerge, lik e th is one 
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camp-fires the excavator finds beneath 
a surface layer of debris the most 
ancient prehistoric hearths of the 
region: stones blackened and split by 
healt bones of rhinoceros, horse, and 
bear, and quantities of flint instru- 
ments and chips. The refuse heaps 
left by Cro-Magnon man and his de- 
scendants hold richer treasure; a 
great variety of art objects lie in the 
litter of ashes and animal bones — 
engravings on stone, bone, and mam- 
moth ivory; and weapons and tools 
finely carved in reindeer antler and 
bone. 

B arely a stone’s throw from Les 
Eyzies, two underground “art 
galleries” pierce the cliff above the 
V6z^re river: the caves of Font de 
Gaume and Combarelles. The first 
contains mural paintings of bison, 
reindeer, and mammoth; the second, 
an intricate tangle of animal figures 
cut out by a flint tool on the rock wall. 
Both caves are shallow, merely a few 
hundred feet in length, and were known 
and visited long before scientists real- 
ized that they contained specimens of 
the cave man’s art. The proximity of 
the outer air and the vandalism of 
early visitors who blackened walls and 
ceilings with names and dates in 
candle-smoke have partially obliter- 
ated the prehistoric paintings. On 
the whole these are not nearly so well 
preserved as those of the Pyrenees 
caverns in which the cave man’s 
murals are often located a half mile 
or more from the cave entrance. 
Nevertheless the animal figures of 
Font de Gaume and Combarelles rank 
among the best examples of Old Stone 
Age art. 

The Cro-Magnon artist of Dordogne 
was also a sculptor. In the rock- 
shelter of Cap Blanc, excavators un- 
covered a frieze of horses carved in 
high relief along the base of the cliff — 



OVERHANGING ROCK SHELTER IN THE DORDOGNE 


Various races living in such shelters for thousands of years gradually built up the floor 
several feet thick with stratified debris, animal bones, and lost or discarded flint implements 



ROCK SCULPTURES IN RELIEF, FROM THE CAVES OF FRANCE 

The vanoua types of animals portrayed correspond closely with those which are found in 
the caves m fossil form. Sometimes they are lacking in perspective, but seldom in posture 



horses which for sheer beauty of line 
and form might well be compared with 
those from the Athenian parthenon. 
The vault of another shelter bears 
several delicately sculptured fish; a 
third yielded curious human figures 
in bas-relief — one the rare occasions 
when the cavife anist, who generally 
limited his wo|k tt the extant forma 
of animals, for fiossi le reasons already 
suggested, portra/ d the men and 
women of his dj,v\ 

The prehistoric underworld of Dor- 
dogne has been more completely ex- 
cavated than that of the Pyrenees. 
What excavations are still in progress 
have been placed under the control of 
Monsieur Peyrony, Director of the 
Prehistoric Museum of Les Eyzies, 
which occupies a partially restored 
castle that clings to the rock of Lea 
Eyzies, towering high above the little 
town, (See photograph at the left*) 
{To Be Concluded) 




NOT AS DEADLY AS IT LOOKS: A “MOVIE” MACHINE GUN 


During recent army maneuvers in which a Blue army and a the air fights, this new “gun-camera” was used It is 
Red army — composed of Regulars, National Guardsmen, mounted on a machine gun but shoots pictures instead 
and Heserves—were pitted against each other, a great deal of bullets. When the plane returns to the ground, the 
of the mimi(‘ warfare was staged in the air In many of pictures are developed and the number of “hits” recorded 



THE NAVY PERFORMS A FEAT ► 

All the resourcefulness of the Bremerton Navy Yard^s staff of 
engineers was called into play when the ffrst of eight boi^rSt each 
weighing 70,000 pounds, was lowered into the partly completed 
hull of the cruiser Louisville. The yard’s two 40,000-toti cranes 
did the job but had to be locked to their tracks. Rear Admiral 
H J. Ziegemeir, Commandant of the yard, supervised the work 



AIRSHIP TRAVELERS 



A GLIDER SALUTES A MONUMENT 
One of the glider contestants in the recent tenth 
annual glider contest^ held by the Rhoen-Rossitten 
Company, files over the Aviator Monument on 
top of the Wasoerkuppe, Rhoen In this contest, 
prises were given for all kinds of ghdmg records, 
and many prominent aviators took part or were 
present The event was marked by many notable 
flights. New designs of gliders were exhibited 
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An Office Building of the New Era 

Science Contributes to Efficiency, Employee Comfort, and 
Convenience in a New York *^Sky-scraper** 


P ROBABLY no block in New 
York City has been the scene of 
more notable events or has been 
visited by more celebrities than 
that bounded by Madison and Fourth 
Avenues, 26th and 27th Streets. Once 
occupied by the depot of the New 
York and Harlem Railroad, this plot 
later became the site of Madison 
Square Garden which has literally 
been the arena where some of the most 
colorful spectacles of a generation have 
been staged. 

No^^ , upon this famous site has been 
erected a new monument to the 
builder’s art: the home office of the 
New York Life Insurance Company. As 
majestic in architecture as an old- 


cathedral, 


building 



V; ■ ■ 



% 


n\ STRATFORD CORBETT 

are kept the records of more 
than 7,000,000,000 dollars of 
the world’s insurance, have 
been embodied refinements 
which enable the company 
to attain an efficiency of 
operation and econom^' of 
motion that is little short 
of amazing. The system 
used in transferring inter- 
departmental and other 
documents is a good ex- 
ample in point. 

It IS understood, of 
course, that the routine of 
an insurance home office 
consists largely in passing 
upon, and producing, a 
vast quantity of paper 
forms. There are applica- 
tions for new insurance, re- 


quests for loans on policies, 


affida^its regarding policy 
claims, dividend cards 


vouchers, correspondence, 


and papeUi of an infinite 
variety, all of which 


must pass through a 


series of home 


office departments 


for clerical, or 


special atten 
tion. The New York Life 
estimates that it has on file 
at the present time approxi- 
mately 76,000,000 items of 
this sort. 

Naturally, to transfer 
any number of these im- 
portant documents from 



NEW YORK LIFE BUILDING 
The msuranco company buiMine on the site of old 
Madieon Square Garden, as Heen from Madiaon Square 


one department to another would, un- 
der ordinary conditions, require a large 
staff of messengers, and would consume 
a great deal of time. In their new build- 
ing, the company has boldly solved this 
problem by the installation of an elab- 
orate pneumatic tube system, said to be 
the largest of its kind in existence. More 


DESK TUBE STATION 
CarrierB arrive in drawer at left and are 
diHpaUhed from desk -top inlet at right 

rises in a series of set-backs and ter- 
races 34 stories to an elaborate 
pyramidal tower, or spire, the tip of 
w hich is some 617 feet above the street 
level. There are also five stories un- 
derground. Many critics and writers 
have commented upon the beauty of 
this building, and it was only recently 
that the Fifth Avenue Association 
awarded it first prize as the finest 
structure erected last year in the Fifth 
Avenue district; yet, impressive as is 
the building's beauty, still more im- 
pressive are the mechanical and 
scientific improvements to be found 
inside. 

Here, in this great work-shop w here 








THREE UNUSUAL MEANS OF CXiMMUNICATiON 
In the csnter are teletype machlnee, need to tjqMd nkemges to otlter deoarih 

ments. At right is a tube statiofi, while at left is a dumb-waiter nmnlng to a department above 
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than 43,000 feet of oval-shaped brass 
tubing, four by seven inches in cross- 
section, reach upward and outward 
through the quarters of the company 
like the nerves of some great giant. 

Every department in the home 
office has one or more of the tube sta- 
tions. From these stations, large 
leather carriers, each with a capacity of 
dozens of papers of ordinary business 
size, are shot at 30 feet per second 
through independent lines of tubing 
to a central station in the third base- 
ment. 

This basement station is a truly re- 
markable place, seeming, with its long 
rows of twisting tubes, and slides, and 
chutes, more like a scene from a 
futuristic ‘‘movie” than an actual 
reality of the present. 

I 

AS they reach this station, the car- 
riers drop automatically upon a 
series of endless belts which carry them 
immediately to receiving chutes at one 
end of the room. Here they are sorted 
by hand and sent by means of another 
series of belt conveyors to the correct 
bank of dispatch tubes. At the dis- 
patch tubes stand operators who send 
the carriers to their proper destina- 
tions. 

The air for the system, incidentally, 
is supplied by two compressors (lo- 
cated in a room adjoining the central 
station) each operated by a 75 horse- 
power motor, and each having a 
capacity of 13,000 cubic feet of air per 
minute at a pressure of three quarters 
of a pound to the square inch. 

At present the company has in opera- 
tion 102 out-stations 54 receiving and 
48 dispatching stations. Ultimately 
there will be in use nearly 140 stations. 
Some of the out-stations, of course, are 
more elaborate than others. Thus, in 
the File Division there are, grouped to- 
gether, six receiving and three dis- 
patching stations, arranged so that the 


incoming lines discharge 
upon a long receiving table, 
while the dispatching tubes 
are set in a table especial- 
ly designed for outgoing 
papers. The mail room, 
which receives large quan- 
tities of outgoing mail each 
day, is provided with six 
receiving terminals opening 
upon a receiving slide, and 
three dispatching inlets. 

In addition to the main 
pneumatic tube system, 
there are two supplementary 
lines directly connecting the 
security vaults of the com- 
pany with the treasury and 
mortgage loan departments. 

SENDING 

Dispatching and receiving sta- 
tion of special carrier system 
used in file division where 
8,000,000 applications are kept 




The carriers for these lines 
are equipped with locks and 
keys. 

Altogether, the company 
dispatches in a normal 
working day from 7000 to 
10,000 carriers, although at 
practically no place in the 
Imilding, with the excep- 
tion of the central station, 
the out-stations, and one 
room in the basement, are 
there to be found any out- 
ward evidences of the tubes 
themselves. Not only are 
the tubes effectively con- 
cealed, but wherever there 
is any possibility of hear- 
ing the passage of the 

RECEIVING 

Carrier arriving from station 
alKive The system employed 
here combines electric hoist, 
endless belt, and gravity chute 



SECTION OF CENTRAL TUBE STATION 

Ozie bank of diapatch tubes in the terminal room of the pneumatic tube system where from 
7000 to lO.OOO caxriers a day are received and re-routed to their proper destination 


carriers, the tubes are also sound- 
proofed. 

This sound-proofing treatment of the 
building is in itself most unusual, and 
certainly a distinct advance in modern 
building practice. Imagine, if you 
can, a large offic^^ with typewriters 
and adding machines clicking away, 
telephones rin^ng, filing cabinets be- 
ing opened andj'clot *d, doors shutting, 
clerks coming and g >ing- but with not 
a sound above a v urmur reaching the 
ears. Even the sound of the steel 
worker riveting outside is subdued. 
Such a condition, which seems almost 
unbelievable at first, is actually typical 
of the work rooms of the building, and 
is made possible only by an extensive 
installation of sound-absorbing ma- 
terials. 

This treatment, which was adopted 
for the purpose of increasing the 
efficiency of office workers, was planned 
in such a way as to prevent the trans- 


m 



VAULT TUBE STATION 

Clprk opening locked carrier used in 
tube line connecting with security vault 


mission of any sounds that originate 
either outside or inside the building. 
External noises are overcome by using 
heavy window glass, set rigidly in 
heavy frames, and by forced ventila- 
tion, 80 that a minimum of open win- 
dows is necessary at any time. Internal 
noises are largely overcome by the use 
of special sound-absorbing material on 
the ceilings, and by the proper selec- 
tion and installation of sound-resisting 
materials. 

The sound-absorbing element is a 
heavy layer of felt composed of asbes- 
tos and cattle hair which is cemented 
to the plaster or masonry surface with 
moisture-proof and heat-resisting ce- 
ment. The exposed surface of the 
felt is then covered with a fabric 
selected to suit the location and the 
work to be done. 

F or the ceilings of the offices and 
kitchens, the fabric consists of a 
perforated oil cloth which, besides 
giving the maximum sound-absorbing 
effect, can be painted, washed, and 
kept in a clean and sanitary condition. 

The treatment is used in all spaces 
where excessive noise might originate 
or where it is desirable or essential 
that quietness should prevail. In- 
cluded in the spaces treated are all 
clerical working rooms where there is a 
considerable number of typewriters, 
adding machines, or similar office 
equipment, the doctors’ examination 
rooms, laboratories of the employees’ 
welfare department, and the pneumatic 
tube station. Sound-absorbing treat- 
ment has also been installed in the 
employees’ dining rooms and kitchens, 
and in adjacent corridors. 

In addition, all motors and ma- 
chinery were, of course, placed as far 
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away as possible from spaces where 
quiet was desirable. All office par- 
titions were made of heavy metal with 
the glass rigidly fastened and braced, 
and careful selection was made of the 
plumbing, door checks, door fasteners, 
and other equipment to insure their 
quiet operation. 

Although only a few months have 
elapsed since the opening of the build- 
ing, the study and precaution taken 
in eliminating noise have already im- 
proved working conditions very no- 
ticeably. 

Still another aid to the efficiency of 
employees are a series of teletype ma- 
chines installed in several departments. 
These are the same as the machines 
used by newspaper press associations 
in transmitting news to their member 
newspapers. The teletype machine is, 
in effect, an ordinary typewriter with a 
telegraphic arrangement by means of 
which a message typed by an operator 
on the sending machine is automatically 
recorded on another machine, located, 
possibly, several hundred feet away 
in another floor of the building. 



APPLIED TO CEILINGS 

Sound-abBorbinjf material, of cattle hair, 
asbestos, and perforated oil-cloth covering 


In the New York Life building, the 
machines are used to transmit messages 
to and from the dividend division, the 
premium collection division, the policy 
loan division, the surrender value 
division, and the actuarial division. 

There is, unfortunately, not space 
available to tell of the many other 
remarkable features to be found in this 
building. Given the space, one might 
describe the gigantic boilers, five stories 
underground, Nvhich are stoked auto- 
matically, human hands never touching 
the coal from the moment it is emptied 
into a bin at the street level until 
finally, as ash, it is carried by vacuum 
suction up to the street and into waiting 
trucks. Or one might well describe the 
mechanical ventilating system which 
carries clean, oil-filtered air throughout 
the five basement stories, and through- 
out all the company offices. 

One might also describe the 100-ton 
refrigerating plant which supplies cool 
drinking water on every floor, as well 


as making ice cream and preserving 
food in storage. The kitchens them- 
selves and the employees’ dining rooms, 
decorated with colorful murals, are 
worth more than passing comment if 
only space permitted. Then there is 
the security vault of the company, the 
walls of which are protected by a 
aeries of finely strung wires, heavily 
insulated and so sensitive that the 
loosening of even one pebble in the wall 
will instantly set off an alarm. And 
there is the protective alley leading 
about the vault, fully lighted at all 
times, locked off by itself, patrolled 
by special guards — making it impossi- 
ble for anyone with criminal intent 
to come even within striking distance 
of the walls. 

T here are the motors, of which 
there are more than 4000 horse- 
power in the building: over 200 motors, 
with an aggregate capacity of 2500 
horsepower are required for building 
services exclusive of elevators. 

There is the elaborate vacuum clean- 
ing system w hich carries dirt and dust 
from all floors through concealed pipes 
to a special tank in the basement. 
There is the company’s emergency 
hospital complete with women’s ward, 
men’s ward, treatment rooms, sun- 
ray lamps, and all modern equipment. 

One could go on, it almost seems, 
indefinitely. 

There can be no doubt that here we 
have a new conception of the business 
workshop, remarkable in its external 
beauty and remarkable in its applica- 
tion of scientific principles to modern 
business planning. One might say 
that when buildings such as these be- 
come common throughout the country 
there will be no excuse for any em- 
ployee to shirk his duty. 



SPECIAL VAULT GUARD 

View of protective eUey extending around 
outer wfule of vault, patrolled by guard 
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Television’s Progress 

By A. P. PECK 

F or years television has strngKled to free itself from the confines of 
the laboratory and enter the home, to provide a welcome addition 
or supplement to the radio telephone receiver. Up to th€» present 
time, however, all attempts have been unavailing. Many experi- 
mental television receivers are now in use throughout the country, oper- 
ated by radio amateurs who have made an intensive study of the situation, 
but even this may bo considered a step in the laboratory process of develop- 
ment, and not “public'' use in the general sense of the word. 

A year or so ago, enthusiasm for television was at fever heat, and great 
possibilities were forecast for radio vision in the home. However, the simple 
theory of television did not prove so simple in practice, and the few “re- 
ceivers*' that were offered for sale turned out to be worthless for ordinary 
use. Then came a period of further intensive research during which 
several television transmitters were erected and placed on regular schedule 
so that tests of receivers could be conducted under actual working condi- 
tions. We show below two views of the transmitting equipment installed 
at the Jenkins Television Corporation laboratories in Jersey City, New 
Jersey. This company (See also page 526, June 1929 issue of the S(TENTIFIC 
American for details of its 



“CHASSIS” 


earlier work) has also com- 
pleted the design of the rela- 
tively simple televisor illus- 
trated on this page and, at the 
time of writing, it is said that 
a visual reproducer will be on 
the market by Christmas of 
this year. Simplicity of opiera- 



The Televisor 



IN THE CABINET 

The back of the cabinet is here let down to show the 
chassis boiled to it. Note tho large-plate neon tubo 
located witliin tho scanning drum, vdose to the front 


Tho motor is placed in a vertkal 
position, with the w( arming drum 
above. At the right is tho shutter 

ation and compactness are two 
qualities that are essential in a 
radiovisor. In the Jenkins 
unit, the simple scanning drum 
described before, (See reference 
above) has been retained, but a 
largo-plate neon tube has been 
placed within it and the quartz 
or plated glass rods have been 
eliminated. The four-plate neon 
tube has been discarded and 
with it went the selector switch. 
In the present model, a slotted 
rotary shutter allows vision 
through only one of the holes 
at a time. 

Synchronization is accom- 
plished by the use of synchro- 
nous motors operating on 60- 
cyrle alternating current. The 
mechanism is mounted on a 
chassis, as shown, and placed 
within a shadow -box. 



AT THE TELEVISION TRANSMITTER 


The television pick-up and amplifiers are enclosed in copper- 
ncreen cages such ae at the left above, to shield the instrumenta 


from disturbances. At the right Is the transmitter with a possible 
output of five kilowatts, with the television monitor to the left of it 
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Giant Airplanes 

Plans for the Future, and Present Successful Tests, Portend a 
'New Era in Heavier^than-Air Flying 

By REGINALD M. CLEVELAND 


ARE we entering an era of giant 
airplanes? Will air transport 
^ % of the near future be con- 
ducted in craft of w ing-spread, 
payload, and horsepower far in excess 
of those now associated with passenger 
planes in the United States? There 
now seems to be a basis for an affirma- 
tive answer to both questions. 

In Europe, at any rate, there is a 
very definite trend toward planes of 
large capacities. The tendency is not 
confined to isolated instances or to 
single countries. Germany— with Dr. 
Dornier’s huge Do. X, the largest of 
all the big craft to have reached the 
stage of completion or near completion, 
and the biggest of the Junkers planes 
and Rohrbach flying boats is perhaps 
in the van of this movement, but Italy 
presses close and Switzerland, Great 
Britain, France, and Spain are all at 
w^ork on monsters of the air. 

At least tw^o major contentions lie 
behind this movement. The propo- 
nents of big planes hold, first, that in 
them the factor of safety is increased, 
and, secondly, that they are economic- 
ally advantageous since, with increased 
size, the possible payload increases in 
higher ratio than does the total w eight. 

Both of these advantages have been 
claimed for the Do. X w hich astonished 
the air-minded world by its excellent 
performance under test last summer, 
when its twelve motors of 525 horse- 
powder each lifted its great bulk from 
the surface of Lake Constance in 30 
seconds. The safety factors stressed 
by its designer include its w^ell-designcd 
flying-boat hull, built to withstand 
wind currents strong enough to cause, 
in nautical parlance, a sea of Force 3 or 


Force 4 ; its height from the surface of 
water, which brings the low^ point of 
the propeller sweep 22 feet above a 
smooth sea; and room completely to 
separate piloting and navigation com- 
partments from the passenger portion 
of the ship, leaving the control per- 
sonnel entirely undisturbed in the per- 
formance of their duties. 

With a useful load of 44,000 pounds 
and a payload of 22,000 pounds, the 
mighty Do. X should be capable of 
long-range flights on a profitable basis. 
It can accommodate a hundred pas- 
sengers. So convincing have been its 
demonstration flights that the Luft 
Hansa has already ordered companion 
ships while Italv has also placed an 
order for a counterpart. 

T his giant is primarily intended 
for long-range cruises in Europe. 
The North Sea and the Mediterranean 
offer fertile fields for such operation, 
but it is altogether probable that a 
North Atlantic crossing will be made, 
with refueling at the Azores and the 
West Indies. Flying boats of this and 
the Rohrbach make, also built on a 
large scale, are to be*put in operation on 
Germany's proposed South Atlantic 
service, where weather conditions pre- 
sent a more favorable average aspect 
than over the more northerly ocean. 

The Do.X is regarded by Dr, Domier 
as but a forerunner of still larger and 
mightier craft and by no means the 
ultimate in airplane size. It was he 
who, about two years ago, in an address 
in England, exploded theories long held 
that there was an upward limit to 
the size of heavier-than-air typm. He 
demonstrated that resistance did not 


increase in proportion to the stepping 
up of size and that, aerodynamically, 
planes of enormous wing spread and 
wing thickness need not be confined to 
dreams of the visionary but can become 
practical realities. 

Furnishing the proof of the pudding, 
his Do.X, with hull 130 feet long, has 
wings with the leading edges thicker 
than the depth of many an airplane 
fuselage. Through the wings access is 
had to the motor gondolas with their 
striking arrangement of motors in tan- 
dem, combining, with tractor and 
pusher, to furnish the needed 6300 
horsepower. This tandem mounting, 
reducing as it does head resistance of a 
given number of motors to a marked 
degree, seems logical for giant planes, 
the size of which may ultimately be re- 
stricted only by the limitations of 
available motive power. 

One of the two largest boats which 
have flown in America, purchased for 
passenger service on the lakes between 
Detroit and Cleveland, has the same 
motor arrangement. It is also a 
Domier, built abroad but assembled at 
the naval fidrcridt plant at Philadel- 
phia. Its four motors develop a total 
of 1700 horsepower, giving a ^ speed 
of 136 miles an hour and a cruising 
speed of 110 mfles. In its test flights 
over the Delaware River in September 
it flew with capacity load at 120 miles 
an hour. It carry 80 passengerau 
Its wing spread is 90 feet. ^ ^ 

Another interesting sign of thebig^ 
plans movement in America is the 
d2*place monoplane kunebed in Ssp-* 
tember by Anthony H. G. Fokker. 
This big passenger carrier, considered 
as whole, is the largest land plane yet 
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built in America. With a span of 99 room and the six propellers 
feet and an over-all length of 69 feet operated by gearing. The 
10 inches, it has a payload of 8700 arrangement is described 
p^ounda, which indicates its high effi- as such that failure of two 
ciency, as its total weight is only or three motors would not 
22,500 pounds. Driven by four Pratt stop the revolution of the 
and Whitney Hornet motors, develop- propellers but would merely 
ing a total of 2100 horsepower and slow them down. Flying 
mounted in tandem in nacelles under speeds of from 118 to 155 
the wings, it attained a high speed of miles an hour are expected. 

160 miles an hour and landed at 47 Beds are to be provided for 
miles an hour in test flights at Teter- passengers and the interior 
boro. Either the two tractor or the t^\o plans call for a restaurant 
pusher motors the latter with three- and recreation rooms, 
bladed propellors served to keep the One of the most consist- 
plane at a cruising speed of 110 miles, ent and enthusiastic advo- 
The interior arrangement allows for the cates of the large plane is 
seating of 30 passengers in addition to Gianni Caproni, the Italian 
the pilots or 16 berths can be made up designer. The creator of a 
for night use. Serving pantries, toilets, number of very large bomh- 
baggage compartments, et cetera, make ing types during the war, he 
it a sort of combined Pullman and club has devoted his attention 
car of the air. for the last decade to de- 

signs on a grand scale. This 

O F arresting interest also is the intensive work along a PILOTS’ COCKPIT 

Junkers BO-passenger liner which definite pathway is to bear This close-up of the Dormer plane, shown on the op- 
will probably be in flight by the time fruit and to bring the excep- posite paj^e, gives an idea of the position of the pilots 
this issue reaches the public. The tionally large airplane to 

thick-wing principle is here employed the American field for, through the which he predicts will be in operation 

to the full and the two 800 and two 100 participation of American capital in the earlier than most persons expect, he 

horsepower motors are all housed in organization of the (^irtiss-Caproni advocates stops for refueling, which 
nacelles in the leading edge, stream- Company, several big passenger planes would necessitate the Azores-West 

lined into the wing surfaces. It seems ure being pushed to completion. They Indies route until such time, at any 

probable that the Junkers oil-burning were inspected recently by (\ M. Ke\s, rate, us the proposed sea-dromes prove 

engine, which has had successful test who heads many of the (’urtiss in- their practicability, 

flights, may be used. A speed of 105 terests, and he expressed his faith in For 8er\ice, say, from New York to 
miles an hour is expected. their important role in flying in the the i^acific coast, Signor Caproni de- 

With a wing span of 141 feet, tnis big United States. dares his 3000 horsepower plane could 

craft has a fuselage length of 64.5 feet carry five tons of payload at an aver- 

and a height of 17.4 feet. An auxilliary O IGNOR CAPRONI has evolved age speed of 135 miles an hour and re- 
motor is used to control the rudders. three biplanes of progressively in- quire but one stop for refueling at some 

The interior of the Junkers plane is creasing size and designated them as point about half way along the route, 
arranged in two decks. The upper the 1000, 2000, and 6000 horsepower 

provides 30 seats for daytime use and ships. The first of these tvpes has been ^T^HE largest of his biplanes, the 
26 berths for night flying. The lower constructed in quantity for use by the JL 6000 horsepower craft, has a wing 
deck will be used as a freight compart- Italian army. The second has success- spread of 167 feet. He feels that this is 
ment. fully passed flight tests and the largest big enough for the present and sees no 

The Swiss engineer, E. Manos, has is complete save for the installation of necessity of exceeding it in size. He 
also been at work on a plane of very the 1000 horsepower motors. has designed a special form of tubing 

large dimensions and with a number of In addition, the designer places great for machines of this type to be used in 
interesting novelties of design. The faith in a 3000 horsepower monoplane frame construction, for which advan- 
wing span is given at 197 feet, the for w^hich he claims an aerodynamic tages of hitherto unattained lightness, 
length at 120 feet, and the height at efficiency of from 121^ to 13. He be- combined with strength, are claimed. 
32.8 feet. This particular plane is to lieves that it can take off with a fuel load A service from Rome to South America 
have a total of 6000 horsepower but in suflicient to give a maximum range of is quite possible with these giant 
this case the power is to be derived more than 6000 miles, but, very wisely, machines. 

from only six enormous motors and he does not advocate such a procedure. Spurred on by ^ he evidences of the 
these will be housed in an engine Instead, for the transatlantic service, trend to big p anes in Germany, 




THE FOKKER F-32 


This monoplane, designed to carry 32. was recently launched. It is poworwi with four Pratt and 
Whitney HomeU of 626 horsepower each, and is completely equipped for passenger comfort 


Swdtzerl nd, and Italy, the 
British / r Ministry is bring- 
ing to « ompletion a flying 
boat in the Blackburn works 
for which, compared with 
theDo.X, a greater range with 
equal load is claimed. Little 
has been revealed of the de- 
tails of the craft, but it is de- 
signed to have a 1000 mile 
non-stop range; to carry 60 
passengers; and to follow, in 
general principles of design, 
the present *‘Nile’' type of the 
constructors. Size has been 
very greatly increased, how- 


m 

ever, over that model, as the sleeping ac- 
commodations for the passengers are to 
be in the wings. The ship, it is under- 
stood, will be powered by three Rolls- 
Royce engines. 

The French have also entered the big 
plane race and the Farman Brothers, 



ENGINE MOUNTING 
V;ow of one of the nacelles on the Fokker 
F 32, showing mounting of the engines 


whose name must ever be associated 
with pioneering in aviation, plan two 
large models at home and in the Ameri- 
can market. The smaller is to carry 25 
passengers and be driven by two 
motors arranged in tandem, while the 
larger will be four motored and have a 
passenger capacity of 60. A company 
for American production of these types 
is in the making. 

E ven Spain, where airplane pro- 
duction is not large, but interest in 
aviation is intense, has fallen into line. 
There a huge passenger craft is under 
construction by the Aeronautical Con- 
struction Company. It is a 6()-pas- 
senger type and is to be powdered by 
SIX motors of 750 horsepower each, 
mounted above the thick wdng, which, 
as in the case of the Dornier design, 
gives means of access to the engines. 
The plane is expected to have a useful 
load of nine tons and a cruising radius 
of about 7000 miles. 

New opportunities for profitable use 
in long-distance travel are opened up 
to these gigantic types by the demon- 
strated success of refueling in the air. 
It is quite cx)nceivable that airline 
services of the near future may send up 
such massive types carrying only one 
half or one third of their rated fuel 
capacity, so as to make possible the 
transportation of more payload in the 
form of freight or passengers, and have 
them met by “nursing-bottle” planes 
at points well within the radius of the 
fuel load carried. If, for any reason, 
the refueling contact should be difficult 
or should miscarry, the plane would 
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still have enough fuel in her tanks for a 
safe power landing. Normally, how- 
ever, replenishment could take place 
in the air and the number of landings — 
admittedly the operation of greatest 
hazard and wear — could be much re- 
duced. 

The field for planes of great size 
seems to lie not only in more profitable 
service for long water and land routes 
in Europe and the United States but 
also in speeding transportation in 
countries where it is now^ especially 
difficult or arduous. The Central and 
South American fields and those of 
eastern Russia and Asia are particu- 
larly attractive in this regard. Rail- 
road communication in many of these 
areas is non-existent or very inefficient. 
The important role of the airplane in 
such conditions has already been recog- 
nized by those most closely associated 
with the export side of the industry in 
this country. 

For example, F. B. Rentschler, Presi- 
dent of the Aeronautical Chamber of 
Commerce, said recently in connection 
with the formation of an export sub- 
sidiary of the United Aircraft and 
Transport Corporation, which he also 
heads, that the airplane might well ob- 
viate the necessity of ever constructing 
railroads in lands marked by present 
lack of transportation facilities or by 
notably difficult terrain. He was not 
referring to giant planes, for which he 
does not see a demand as yet. How- 
ever, the 25, 50, or lOO-passenger 
plane with its equivalent freight-car- 
rying capacity - seems a logical tvpe to 
employ as a substitute for railroad 
transport. 

T he relative cost of establishing an 
airway, even w^hen using such 
expensive mammoth types, and of 
building a railroad is, of course, alto- 
gether in favor of the airway. When 
one considers the flexibility of the air 
service and its advantages of speed, it 
is not unreasonable to doubt that there 
will be much more extension of railroad 
building in lands well suited to the use 


of the newer medium of the airweys. 

That big types are to have an oppor- 
tunity to prove their utility in the long 
haul coastal service between the United 
States and her southern neighbors was 
evidenced recently by the christening 
by Mrs. Herbert Hoover of the Buetm 
Aires, first of a fleet of twelve huge 
Consolidated Commodore flying boats, 
purchased by the New York, Rio and 
Buenos Aires Airline for passenger ser- 
vice to South America. These big mono- 
planes, with accommodations for 82 
passengers, are to follow each other into 
service at the rate of one a month until 
the full dozen has been delivered. 

Advocates of the large plane con- 
tend that, in addition to its economic 
and safety advantages, it also makes 
possible greatly increased comfort for 
the air traveler. The roominess of the 
Pullman car, the space in which to 
move around and “stretch one's legs,” 
are lacking even in the largest of our 
present plane types although the seat- 
ing is fully as comfortable. But the 
facilities are equalled or exceeded in the 
giant types which have been under dis- 
cussion here, and in them, the air 
traveler can* be as much at his ease as 
in his office or his home and, at the 
same time, be eating up the miles at a 
rate of 120 per hour or better. 

D aily one sees the predictions of 
the dreamers of the last century 
coming to practical realization. The 
British have a tiny plane for the private 
flyer, having a wing span of only 25 
feet and designed to make 80 miles an 
hour and do 40 miles on a gallon of 
petrol. The autogiro came down at 
the National Air Races in a 20-foot 
circle in an almost perpendicular land- 
ing. And now Dr. Dornier and his fel- 
low designers of aerial titans have 
shown that planes with wing spans in 
the neighborhood of 200 feet and with 
enough horsepower to drive a sizable 
steamship can take off with scores of 
passengers, rise, maneuver, and fly in a 
way to put any but the most skillful of 
the birds to shame. 



THE DORNIER FLYING BOAT TAXYING 


One of the sponsonB or stubs on the side of the hull, used in place of wing'^tip floats, shown 
in this photograph. In this ship the engines are mounted In tandem pairs on the Wing 
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Award of the Scientific American Medal 


An Awakened Interest in Sea Safety Has Brought Resubs 


F or the ninth time the Scien- 
tific American medal has been 
bestowed and this time for out- 
standing achievement in the 
field of marine safety. This medal is 
donated by the Scientific Amiouican 
and is awarded by the American 
Museum of Safety, a non-commercial 
organization which was the first in 
the field of safety in this country. 
The decision was made by a remark- 
able committee of experts including 
naval officers of high rank, captains of 
the Merchant Marine, naval archi- 
tects, and editors o^ professional 
journals. 

The Committee met in executive 
session and after an examination of 
80 projects, awarded the Scientific 
American Gold Medal to Professor 
Reginald A. Fessenden “for his various 
inventions for promoting safety at 
sea,” as the citation denominates. It 
should be noted that several inven- 


tions, all making for sea safety, are 
involved. We shall go into the subject 
in greater detail in our next issue, but 
we cannot resist mentioning here one 
of his achievements, the fathometer, 
by which the ability to obtain accurate 
and frequent soundings and to compare 
them with the chart, allows a vessel’s 
course and position to be constantly 
known. 

The Committee considered that 
several other devices were so good as 
to warrant the citation of three 
“Honorable Mentions,” The first is 
a device invented by Mr. J. Lyell 
Wilson, Assistant Chief Surveyor, 
American Bureau of Shipping, for a 
stability meter which not only makes 
for safety of the ship but also assists in 
the economical operation of the vessel. 

The second device to receive honor- 
able mention is an attachment for life 
boats to insure their passing over ob- 
stacles. This is known as a sea “skate” 



PROF. REGINALD A. FESSENDEN, 
WINNER OF THE COMPETITION 


The Committee of Award of the Solentlfio American uedaX 
for Safety at Sea net in exeoatlve ieeslon on October 

3.9^* c^t the N&tional Arte Clubf Grameroy Farht 
Kew Toricy and after an examination of the eighty plane 
aabmlttfd deoldod that the award should be given tos 

RBGmiD A« FBSSENDEir FOR HIS VARIOUS INVENTIONS FOR 
PROMOTING SAPm AT SEA« 


Xu witneee of this action the nenbere of the Ooimittee 
have affixed their elgnatoree and the seal of the American 
lluaeum of Safety has been increased* ^ 
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CITATION GIVING THE AWARD 


Thia is the formal dtetion dgned by members of the Committee which was made up of naval 
ofllceri of high rank, marine architects, and engineers, all men of expert knowledge of the sea 


This picture showH Professor Fessenden 
at work at Ins lalioratory near Hoston 

and is a demountable detachment 
which permits a life boat to be launched 
even with a 46 degree list. This is the 
invention of A. P. Schat of Utrecht, 
Holland. 

The third device is a folding life raft 
or net, constructed of balsa wood. 
This is the invention of Jesse W. Reno 
of New York City. 

R ear-admiral c. McR. 

WINSLOW, U. S. N. (Ret.), 
presided at the meeting. He is well 
known as a naval officer of the highest 
type. Two other rear-admirals gave 
their counsel to the Committee, Rear- 
Admiral W. S. Benson, IJ. S. N. (Ret.), 
Chief of Operations during the World 
War, and Rear-Admiral C. P. Plunkett, 
U. S. N. (Ret.), who was Commandant 
of the Brooklyn Navy Yard until 
recently. Vice-Ch’m. Captain E. T. 
Fitzgerald, U. S. N. (Ret.), Board of 
Transportation, N. Y. City, rendered 
great assistance in acting as “Judge- 
Advocate” in xplaining the plans. 
Captains jE. t . McAllister, Pres. 
American Bures i of Shipping; T. H. 
T.yon, Port Captain, International 
Mercantile Murine; H. McConkey, 
Port Captain, Cunard Steamship Co., 
Ltd.; and Felix Riesenberg, Martin 
Motors, Inc., gave wise professional 
advice. The technical press was 
represented by Messrs. H. H. Brown, 
Editor, Marine Engineering and Ship- 
ping Age, A. B. Newell, Editor, Motor 
Ship, and A. A. Hopkins, Assoc. Ed. 
Scientific American. Mr. L. 
Weickum gave valuable assistance 
on publicity. 
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Behind the Scenes in Modem Archeology 

The Modern Archeologist Is a Scientist and His Science Contains 
Keen Interests At Times It Smacks of Adventure* How 
He Restores and Exhibits Faded Discoveries 
Made in the Field 

By HORACE H. F. JAYNE* 

Director t The Museum of the Viuveraity of Penneytverum 


T he usual conception of the 
duties of an archeologist 
involve only wielding a pick 
and shovel or directing vast 
groups of men to remove sand dunes 
lying above hoards of the treasures of 
antiquity. 

Few realize that this forms only a 
really very small part of an archeolo- 
gist’s responsibilities, and that on the 
one hand he must have extensive 
theoretical and practical knowledge be- 
fore he digs at all, and on the other that 
he must learn how to preserve and re- 
store in the best possible manner the 
objects his excavations yield. A 
trained archeologist knows full well 
that he is dealing with priceless docu- 
ments and the evidence vhich they 
may hold must by every means be re- 
trieved. It is this that marks the differ- 
ence between an archeologist and the 
outlaw **pot-hunter” or the treasure 
seeker, w^hose sole concern is to fill a 
museum case with impressne but gen- 
erally useless and undocumented speci- 
mens. 

M uch of the initial work of clean- 
ing and restoring material is 
done in the field. An ingenious 
archeologist even recaptures the form 
of an object that has totally disinte- 
grated before a spadeful of earth is 
turned. The substance of a thing may 
wholly disappear in the course of time 
and yet leave an imprint of its form 
in the layer of earth that has carried it. 
Many readers will remember those 
casts of human bodies made during 
the excavations at Pompeii, where 
plaster was poured into the hollow^ 
left after all that was human had dis- 
appeared. Never was the ghost of 
death’s agony so vividly materialized: 
a modern miracle had recaptured the 
last dreadful moment of a man who 
perished 1900 years ago. 

Another illustration of the value of 
this technique is to be found in the 
remarkable feat performed by Mr. 
Woolley, Director of the Joint Expe- 
dition of the Museum of the Univer- 
sity of Pennsylvania and the British 
Museum, at Ur of the Chaldees. 
[See also page 471 of this issue. The 
Editor] As little by little his workers 

♦Str ‘ Among Our Contributors.” page 469. 



THE DELICATE STAGE 


Whpn fragile objpcts are boing revealed, 
a earners hair brush w generally used 

uncovered the strata of earth above 
the royal tombs, in the now^ famous 
predynastic cemetery, Mr. Woolley 
noticed a small round hole extending 
into the earth and a few 
feet away another hole of 
the same dimensions and 
direction. Though una- 
ware of w^hat these repre- 
sented, his great archeolo- 
gical experience told him 
that here might be a clue to 
something vitally import- 
ant. Halting the work he 
prepared a ‘‘soup" of plaster 
of Paris and poured it meti- 
culously into the holes un- 
til they could hold no more. 

After allowing the solu- 
tion to set, the earth was 
carefully cleared away 
around the newly created 
plaster form, revealing a 
perfect reproduction of a 
harp’s body and uprights. 

It had been made of wood 


originally but must have long since 
decayed and only a mould of its shape 
remained, of which the plaster filled 
every crevice. Even the seven fine 
strings of the harp were recaptured 
in plaster as the illustration shows, 
and the metal ornaments, originally 
fastened to the wood frame, were found 
adhering in their proper places to the 
new plaster form of the harp. Had 
Mr. Woolley been a hasty excavator 
or possessed of a mind less keen and 
ingenious, this inestimable piece of 
archeological evidence would have 
been lost forever. 

T hese belong certainly to the 
more spectacular class of restora- 
tions made during the course of exca- 
vating, yet virtually every object, as 
it is unearthed, is subjected to an 
equally careful treatment. Where 
fragile skeletal material is to be re- 
moved, it is often impregnated with 
wax to strengthen the weakened struc- 
ture of the bones. Where the excava- 
tor is dealing with anything particu- 
larly delicate the spade and pick are 
of course immediately abandoned, 
even the coarse whisk broom is laid 
aside and hands alone are used in the 
work; when even these are too clumsy, 
although they have become extremely 
sensitive by many a day of practice, 
then recourse is had to a fine camel's 
hair brush. 



CAST OF A SUMERIAN HARP 


Mad© in position by pouring phurtOT into the hollow 
left after the woodM frame nad wholly disintegratOa 
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Further careful work is carried on 
also at the actual site where scattered 
fragments of broken vessels are brought 
together and the whole rebuilt, and 
wliere fragile objects are strengthened 
and made ready for packing so that 
they may be safely transported to the 
museums for which they are destined. 
Becaiise every object is recognized as 
a document of unpredictable impor- 
tance, every effort is made to preserve 
it intact so that not a bit of historical 
evidence is lost. 

Restoration and repair for which 
the facilities at the site are insufficient 
are further pursued when the object 
reaches the museum. It may often 
happen that months of treatment are 
necessary before an object is ready for 
displaying in a case for the instruction 
and enjoyment of the public. Those 
concerned with archeological finds 
and their uses as a means for education 
are becoming more conscious of the 
necessity of presenting these properly 
to the public. In the past, curators 
were content to cro\\d their cases in- 
discriminately with the various finds 
sent back by their expeditions. A 
pottery vessel badly repaired, a heavily 
corroded metal object, a handful of 
mixed beads were all considered good 
enough for the public. 

T oday all this is changed. We 
have learned that the most 
casual visitor responds ten times more 
intelligently to the historical and artis- 
tic messages of a vessel so cleverly re- 
paired as to seem almost in its original 
condition; that he derives more in- 
struction from a thing of metal if it is 
cleaned and gleams with its original 
luster or from beads graded and strung 
as undoubtedly they had been in the 
past. With the actual installation, 
care must be taken to avoid the thea- 
tric, but every step that leads to a less 
crowded setting is one in the right 
direction. 

In short, it is now the duty of 
museum curators so to display the 
finds of the archeologists that the 
messages they bear are as compre- 
hensible and interesting to the public 
as to the specialist. These documents 
from the past can thus exert the subtle 




GOLD AND SILVER GOAT 

Probably the de<?oration of a harp. 
Foxuid at Ur and moat rarf^fully restored 


but invaluable educational force of 
which they are so richly possessed. 

An outstanding example that illus- 
trates well this modern tendency in the 
conduct of our archeological museums 
can be seen in the case of the recent 
finds from the Ur exca\ations of the 
joint expedition of the British Museum 
and the Museum of the XTniversity of 
Pennsylvania. Although on the field 
all the objects are subjected by Mr. 
Woolley to the same exacting care we 
have mentioned in the case of the 
harp found last season, yet the study 
and research, the cleaning, repairing, 
and restoring is carried even further 
after the objects which fall to the lot 
of the University Museum arrive m 
this country. 

Before these can be installed in the 
cases of the Museum’s exhibition col- 
lections, even before they can be 
handled by scholars and experts, they 
must undergo many varied treat- 
ments. In the hands of the expert 
restorer the pottery vessels must have 


lacking fragments supplied and colored 
to harmonize with the original ware; 
the surface of Babylonian tablets, 
which are the oldest written documents 
in existence, must be cleaned wdth deli- 
cate brushes and often baked to pre- 
serve them absolutely intact for future 
scholars to study; the delicate inlaid 
plaques, parts of which may have 
become hoplessly confused, must be 
reassembled and reset- they are the 
picture puzzles of 5000 years ago; the 
treasures of countless beads of lapis 
lazuli, carnelian, agate, and precious 
metals must be sorted with the ut- 
most care. One of the Museum’s 
staff spent day after day at his work, 
recreating the delicate headdresses and 
necklaces, diadems and girdles of the 
predynastic jewelers. 

The metal vessels and objects found 
at Ur have perhaps presented the 
most difficult problems. To restore 
them to their original form and luster, 
the assistance of the most modern 
knowledge in physics and chemistry 
has been required. Professor A. K. 
Graham of the Physics Department of 
the University of Pennsylvania, was 
entrusted with this work. The Royal 
Tombs of Ur yielded an impressive 
collection of delicate vessels in gold 
and weapons and ornaments of silver 
and electrum, as well as scores in the 
more commonplace bronze. After 
5000 years the weight of the earth 
upon them had often crushed these 
fragile objects completely out of shape; 
moisture had oxidized others so com- 
pletely that they came from the field 
as mere shapeless masses of corroded 
metal. Here were problems indeed for 
the chemist and physicist. 

T he metallurgists of these early 
times, as Dr. Graham reports, 
were not able to refine the precious 
metals perfectly and many impurities 
necessarily remained in their composi- 
tion. Particularly is this true of the 
silver objects from Ur. Often their 
shape, their decorative detail, their 



SILVER OBJECTS BEFORE AND AFTER CLEANING 

At the left they are shown as they arrived at the University of Pennsylvania Museum; at 
the right aftor the prooesses described in the text had been applied. One object is an 
antelope bead arid the other a bracelet. Several arts contributed to these restorations 
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quality are completely obscured until 
they have been subjected to an exact- 
ing course of chemical treatment. 
The earlier methods resulting from the 
investigations of Dr. Alexander Scott 
of the British Museum and those de- 
veloped by Dr. Fink of the Metropoli- 
tan Museum were called into play, but 
even these had to be modified in the 
case of each individual object, since 
no general technique was found to 
apply to all cases. 

T he tiny silver head of an antelope 
shown in one of the illustrations, 
a minute masterpiece of Sumerian 
sculpture, is a singularly satisfactory 
example of the course of treatment 
necessary, and the happy results. It 
came to the Museum in the form first 
shown. The parts which later were 
discovered to be the antlers surrounded 
a delicate gold vanity box in the form 
of a shell. For the rest it was a con- 
glomeration that might yield almost 
anything. It was subjected first to 
electrolysis in a bath of weak caustic 
soda for several days continuously. 
This was followed by repeated boiling 
in formic and, little by little, the true 
shapes began to emerge. What before 
this treatment had seemed a solid ring 
fell away from the mass and was re- 
vealed as a delicately wrought bracelet 
of several turns of tapered silver wire. 
The little head itself, after it came 
from its succession of baths, was 
gently brushed and a sharp pick was 
used under a magnifying glass to re- 
move the loosened crust from the fine 
lines of decoration. It was then once 



CORRODED BOWL 

Before being treated oloctrolytically and 
(‘hpmically by Professor A. K. Graham 


again washed, dried, lacquered, and 
mounted on a tiny pedestal. Seldom 
has modern science retrieved so per- 
fectly from the past an object of such 
pre-eminent artistic beauty and arche- 
ological importance. 

Another illustration of the worth of 
all this trouble and the uses of chemical 
research in the restoration of arche- 
ological remains is found in the silver 
bowl shown in another pair of illus- 
trations. This vessel, with its pleas- 
ing lines, had rested in another silver 
bowl BO that a portion of the outer 
surface was in almost a perfect state 
of preservation and thus gave a stand- 
ard to achieve for the rest of the sur- 
face which, both inside and out, was 
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heavily covered, as may be seen in the 
first figure. The actual process In 
this, instant was not difficult. The 
bowl responded very well to the 
electrolytic treatment and after subse- 
quent cleaning and lacquering is in a 
condition closely approximating, we 
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THE EVIDENCE 


Photomicrograph of minute fragment 
from a silver vessel at Ur. the text 

may well believe, its original appear- 
ance. 

In connection with this bowl an un- 
expected archeological discovery was 
also made. On one side of the vessel, 
to the right of the electrum lug shown 
in the photograph, a marking came 
to light aftef the treatment a con- 
ventional bull's leg engraved below 
the rim. This we now know was the 
particular ‘^all mark," unquestion- 
ably the earliest yet recorded, of King 
Meakalam Dug; it has been discovered 
also on his ceremonial implements and 
on the gold and silver spear points 
found with the body-guard buried in 
his tomb. 

It is discoveries like these that repay 
so handsomely the enormous amount 
of care and research to which the ob- 
jects are subjected. The contents of 
the tomb of King Tutankhamen were 
in a like manner treated with meticu- 
lous care, so that today they are the 
most perfect examples of ancient 
Egyptian artistry preserved, even as 
they are among the richest finds ever 
credited to archeological science. 

T hese metallurgical researches, in 
connection with the silver vessels 
found at Ur, were extei^d^d even 
further by Professor Graham, than 
merely restoring them for exhibition. 
The very process used in fashioning 
them was sought by examining the 
microscopic structure of minute frag- 
ments of the metal. A photomicro- 
graph of one of these is reproduced. 
From this we may safely deduce that 
a bowl like that shown would have 
gone through the following stages in 
its manufacture: 

After the native silver was refined 
and properly alloyed it would be cast 
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into a convenient form. Then by alter- 
nately heating in a furnace end rolling 
on a fiat surface a sheet of desired 
thickness would be obtained. Next, 
the Sumerian silversmith would study 
the form of the vessel to be produced, 
cut a fiat sheet according to the chosen 
pattern and hammer it over prepared 
forms to bring it to the shape detired. 
During this hammering the vessel 
would have to be annealed— that is, 
alternately heated and cooled— about 
three or four times, to keep the metal 
soft enough to be worked. Finally the 
surface was burnished and the com- 
pleted vessel marked with the insignia 
of the King. 

It is the 8truct\u*e of the silver as 
revealed by the microscope which per- 
mits us to be so certain of this process. 
It is plainly the structure of an an- 
nealed metal and the numerous cases 
of twinning in the crystalline mass in- 
dicate a number of previous workings. 
It is the same method used by the 
silversmiths of today, the ancestry 
of whose skill is therefore traced back 
by these researches at least 5000 years. 

I F we compare the archeology of the 
past century, concerned only with 
despoiling the sites of ancient civili- 
zation of inscribed monuments and 
works of art; neglecting, even heed- 
lessly destroying, historical knowledge 
latent in humble objects of every sort; 
failing to investigate properly and 
above all to interpret the objects actu- 
ally brought back from the field- if 
we compare this work with that 
carried on by the archeologists of to- 
day, we gain an insight of how very 
great has been the advance of the 
science. It is no longer a dry subject, 
interesting only learned philologists or 
antiquarians, to be associated with the 
dusty corridors of the museums of 
the past; it is now a very vital study, 
calling to its service men of adventur- 
ous natures and long training for the 
field work, scientists who have special- 
ized in other fields for solving its prob- 
lems, experts in virtually every walk of 
life. 

The findings of archeology, moreover, 
are today being so exhibited and inter- 
preted that they have a universal ap- 
peal and even the most casual museum 
visitor is thrilled by the pictures and 
stories they tell about the customs 
of long vanished civilizations. 



the same bowl 

Virtuslly ft perfect rftfttorfttion. The baU> 
leg referred to in the text Nhowft fftfetly 
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Timing the Schneider Cup Races: Over 300 Miles Per Hour 


T WO timekeepers, Colonel Lindsay Lloyd and Mr. These sighted the plane against a wire if it p^d to sea- 
A, G. ^ynolds, each with four chronometric watches, ward and on the spire of Ryde Church if it passed to 

timed the i werlfln” in this year’s Schneider Trophy Con- landward, and “split" their stop watches so there was a 

test from a platform built atop a dome of a pavilion on double check on the time. As the machine completed its 
Ryde Pier, the starting and stopping point. As gunfire lap, the time was noted and given to an auditor who worked 

from the Medea start^ each plane, a timekeeper on board out the elapsed time and passed his calculations on to a 

informed the Clerk of the Course at Ryde Pier by wire- calculator who worked out the plane’s speed. The results 

lean apd he informed the timekeepers at the starting line. were then passed down a chute to the Clerk of the Course. 
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A SPECIAL COMET-SEEKING TELESCOPE ON THE ROOF OF YERKES OBSERVATORY 

It has a hand wheel which facilitates sweeping the skies. A diago- in the horizontal axis. The social qualities are grailt light gathering 
nal mirror within directs the rays into a fixed, comfortable eyepiece power (large objective) with snort focal length and low magnification 


The Puzzles of the Comets — 

Research Indicates That the Sun Picked Up Its Family of Comets 
Only Recently While Passing Through Orion 

By HENRY NORRIS RUSSELL, Ph.D, 

D/ffiCtor of the Obaoryatory and Chairman of tha Dapartmant of Aatronomy at Pn’noaton Univaraity 
Raaaarch Asaoaata of tha Mount Wtfaon Obaarvatory of the Caurnegtm InatitaUon of Washington 


W E told last month of some of 
the problems, solved or still 
awaiting an answer, which 
comets present to the as- 
tronomer. But the tale is too long for a 
page or two and there is more worth 
the telling. 

Comets are members of our solar 
system, or at least this is true of all 
those which have been accurately 
enough observed to settle the question. 
In a few cases the velocity of the comet 
when under observation near the sun 
was greater than the maximum value 
for a body moving in even the longest 
elliptic orbit and returning regularly to 
the sun. But in every one of these 
cases calculations of the attraction of 
the planets showed that they had 
speeded up the comet as it approached 
the sun and that, when well outside 
Neptune's orbit, its speed was below 
the critical limit or at most exceeded it 
by less than the errors of observation. 
The comets which we see are therefore 
old timers and not newcomers, al- 
though some of them have lingered 
long in the outer darkness. 

Delavan's Comet of 1914 is a good 
example.^ Making allowance for the 
fact that it never came very near the 
sun, and was unusually remote from 
the earth, this was the greatest comet 
of recent times. But the time when 
last it came home to the sun was far 
from recsnt -about 11,000,000 years 
ago according to Van Biesbroeck's care- 


ful calculations. To predict such an 
enormous interval from the motion 
shown by a couple of years' observa- 
tions is obviously possible only if the 
latter are very precise, and even so 
there is an uncertainty of a couple of 
millions of years in the date of the last 
return. 

But this is an extreme case. This 
comet at its remotest must have been 
about 1 light years distant from the 
sun, and if it had gone much farther the 
attraction of some other star might 
have taken it away from our system. 
But one must not think of it as slipping 
away from the sun's control to swing 
into that of the star and pass close to it 
as it did once near the sun, 

F or the comet, although far from 
the sun and gradually going farther, 
would still share the sun’s motion 
through space. Could a remote ob- 
server see it as well as the sun he would 
observe the two traveling in almost 
parallel paths, traversing a light year’s 
distance in 15,000 years of time (by our 
earthly reckoning) and separating from 
one another by only 1/200 of a light 
year in that interval. It would be 
obvious that there was some relation 
between the two bodies. 

But while the comet's motion, com- 
pared with that of the sun, is so 
slow, its motion relative to any other 
star would be rapid, for these stars 
have motions of their own quite differ- 


ent from the sun’s. Should the comet 
escape from the sun’s sphere of influ- 
ence it would be very little deflected 
from a straight course by the attraction 
of any other star, unless by chance it 
happened to be moving almost directly 
toward it. Such a close approach 
would not happen on the average until 
billions of years and even more had 
elapsed. For all this time the escaped 
comet would be a ^onely wanderer in 
the depths of interstellar space — cold, 
dark, and invisible. 

Such a fate as this may befall a 
comet in another way. At some peri- 
helion passage it may be speeded up by 
the attracTtion of the planets until it ex- 
ceeds the velocity of escape, and not 
slowed up on its departure enough to 
undo the damage. It will then set out 
on an independent career without any 
help from the attraction of the stars 
and become a homeless vagabond. 

Our solar system must therefore be 
steadily losing its comets, for the escape 
process is irreversible; it can happen 
but once to a given comet and the 
chance of recruiting the sun’s diminish- 
ing army by picking up a comet which 
comes in from interstellar space and Iflf 
iiklowed down by planetary attraction is 
quite negligible. 

There are still thousands of comets in 
our system; probably hundreds of thou^ 
sands, for the evidence indicates that at 
least a thousand approach the aim 
every century (allowing for more tbim 
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escape discovery) and very many 
centuries will elapse before the major- 
ity of these will return. A few millions 
of yean a^o there must have been even 
more comets. Can we carry this reck- 
oning back over the 4,000,000,000 years 
or so since the birth of the planets? If 
BO, was the whole sky full of comets 
then? 

If we attempt to answer these ques- 
tions we must recall that the danger 
that a comet may be dung off into 
space by planetary perturbations is not 
the only one which besets it. Comets, 
even if they remain within our system 
indefinitely, are subject to steady de- 
pletion of their own substance by the 
very processes which make them con- 
spicuous. The greater show a comet 
makes, the faster it is wasting away, 
for the gas and diist which is ejected 
from the nucleus to form the head and 
is swept away by radiation pressure to 
create the tail never returns. We have 
direct photographic evidence that the 
tail particles move faster and faster 
the farther they go. The tail fades out 
at the end not because the gases have 
stopped shining but only because they 
are spread out so widely that the light 
no longer affects the eye or the photo- 
graphic plate. Each molecule or dust 
speck must fly on and on at speeds 
which are by this time much higher 
than those of the stars in their courses, 
and become lost in the depths of space, 
never to return. 

I P we could watch a comet long 
enough we might then expect to see 
it gradually wear itself out, grow a 
smaller and smaller tail at each return, 
fade away into a mere spot of hazy 
light, until at last perhaps even this 
vanished. 

Measured by human chronology this 
process must be slow, for so far as we 
can judge by the evidence of the old 
chronicles, Halley's Comet has not lost 
much in brightness during the past 
2000 years. But we do not have to 
wait to watch things happen to indi- 
vidual comets. There are numerous 
short-period comets which return to 
perihelion every six or eight years. 
These shoujd be the spendthrifts and 
might My nearly worn out. As a mat- 
ter of Ik ct, not one of these comets is 
conspicuous and many of them seem 
already to have lost moat if not all of 
their tail-forming material. One, at 
least, Biela's Comet, which was an easy 
telescopic object a century or so ago, 
has faded out altogether and is now 
quite lost, although it has returned 
more than once to positions where it 
would have been conspicuous if it had 
been as bright as it used to be. Among 
comets of same age and year, those 
with short periods should wear out the 
^ fastest, while those which engage but 
rarely in the brilliant dissipation of a 
perihelion passage should be less ex- 
,hausi^^ 


A test of this has recently been made 
by Bobrovnikoff, a Russian astronomer 
now at the Lick Observatory. He has' 
collected from various sources deter- 
minations of the brightness of 94 
comets of known period, ranging from 
three years to several millions. Plot- 
ting these against the periods, he finds 
that, although the individual values 
scatter a good deal, the averages show 
a definite and unquestionable trend. 
The comets with long periods average 
the brightest and those of shortest 
period the faintest. This agrees so well 
with the results of the theory of gradual 
disintegration that it would almost 
prove it independently of the visible 
arguments already mentioned, and the 
combined evidence of the two argu- 
ments is conclusive. 

I T appears, therefore, that in bygone 
ages the comets of our system were 
not merely more numerous but brighter. 
How rapid the process of decay is we 
can not be sure. Only two comets have 
been observed for a large number of 
returns, Halley’s and Encke’s. The 
first is still a fairly bright comet, al- 
though far inferior to many of those of 
really long period. The second is a 
faint object and appears to have faded 
by about a magnitude during the last 
century; that is, 30 returns. Whether 
a similar change has happened to 
Halley’s Comet can hardly be deter- 
mined from the rough estimates of the 



ancient records. Such as they are they 
indicate a slower decrease in bright- 
ness per return. 

Even if the rate of disintegration 
is only one tenth as great as Encke’s 
Comet suggests, a comet must lose 
about 1 /300 of its luminous material at 
each return. As it dwindles a\\ ay, the 
rate of loss itself should decrease, but 
nevertheless after 3000 returns the 
brightness should have diminished by 
ten magnitudes; which rovers almost 
the whole range from the brightest to 
the faintest on record. This would 
make the whole life of Encke’s Comet 
about 10,000 years and of Halley’s a 
quarter of a million. Some of the 
greatest known comets, such as those of 
1858 and 1811, have periods of less than 
3000 years. On our tentative assump- 
tion they would fade away into in- 
significance in 10,000,000 years. This 
is a long time from most standpoints, 
but to the astronomer and even the 


geologist it is nothing at all. Our earth 
is certainly more than 100 times older 
than this. 

Hence either the rate of disintegra- 
tion of comets is hundreds of times 
slower than is indicated by such ob- 
servations as exist, or else the comets 
which are at present in our system are 
far younger than the planets and have 
been added to the system long after the 
planets were established. Which al- 
ternative must we choose? 

Bobrovnikoff decides definitely for 
the second alternative and concludes 
that our present comets were picked 
up by the solar system in some way 
only a few millions of years ago. Some 
six million or eight million years in the 
past our sun and its attendant planets 
must have passed through the great scat- 
tered clust^^r of hot stars which forms 
the constellation Orion and probably 
through some of the clouds of nebu- 
losity which accompany them. In 
traversing such masses of diffuse mat- 
ter, the combined attraction of the sun 
and planets might ‘"capture" some of 
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SPECTRUM OF HALLEY’S COMET 


At left is the spectrogram and, above, a 
diagram of it. Vertical streamers are 
open slit spectral images of the tail. 
Figures show wavelengths. Cyanogen 
(CN) bands are in the head but not the 
tail. From a paper by Bobrovnikoff 

the nebular material and cause it to cir- 
culate in orbits about the sun. Such 
aggregations of matter might well be the 
parents of comets. In the ages since, 
those of short period would for the 
most part fade out, leaving those whose 
periods were long and a few of the 
shorter period resii Iting from secondary 
changes in their o rbits at later dates 
in their ciireOTs. 

The result mil ion of years later 
might be a cometary system roughly 
resembling ours. Whether the resem- 
blance would be satisfactory in detail 
can not be settled until a good deal 
more work has been done, especially in 
the way of calculating whether comets 
picked up in this way would ultimately 
be spread about the sun almost uni- 
formly in all directions as the comets 
actually are. But in any event the 
hypothesis is stimulating and its 
further developments will be awaited 
with much interest. 
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Radio in 1930 


Regardless of New Circuits, Tubes, and the Like, the Final 
Test of a Set Is Its Tone Quality 


By HOWARD T. CERVANTES* 


E ach radio season is ushered in 
with a new collection of terms 
and catch-phrases to intrigue 
the prospective radio-set pur- 
chaser. While it would appear from 
a glance at the radio advertising that 
there had been a great many startling 
developments, it frequently becomes 
apparent after the season is well under 
way that there have been only one or 
two important innovations. 

This season we are confronted with 
such terms as ‘‘screen-grid,** “linear 
detection,** “band pass filter,** and 
countless other terms and phrases 
which hold no meaning for the layman. 



VICTOR 

Above: Exterior of the R-52 radio set only. 
Below Interior view of the RE-45 com- 
bination radio and electric phonograph 


'T'HE lasrman considering the 
A purchase of a new radio set 
is confronted with a bewildering 
array of claims made by various 
manufacturers regarding the out- 
standing features of their partic- 
ular receivers. How is he to se- 
lect the one which will give him 
the greatest satisfaction? In the 
accompanying survey of the sit- 
uation, the author points out the 
standardization that has come 
about in the radio field, and 
plainly indicates that the choice 
is largely a matter of the price 
that one can afford to pay, and 
the style of “furniture** that one 
desires to surround his set. 
One’s taste in tone will indicate 
the set in any price class that 
will please the purchaser. 

— The Editor. 


After all, the final test of any radio 
receiver is what comes out of the loud- 
speaker. The average man, when he 
comes to select a radio set, judges it 
more on this basis than on anything 
that he has heard or read concerning 
it. In many instances he requires a 
private demonstration of the set in 
his own home where he can operate 
it under actual working conditions in 
the location where it is to be used. If 
the quality of reception does not come 
up to his expectations, the mere fact 
that the set uses screen-grid tubes or 
has linear detection or any other fea- 
ture will not induce him to buy. 

I N reviewing this season*s radio sets, 
we find that the greatest strides have 
been made in the improved quality of 
tone and fidelity of reproduction. In 
fact, a point has been reached where it 
is a difficult matter to note any 
marked difference in the reproduc- 
tion of sets ranging in the same price 
class. In this respect it would be 
interesting to witness a radio blind- 
fold teat, using a dozen or so of the 
leading radio sets of different manu- 
facture similarly priced. It is safe to 
predict that the result of such a test 
would show that the majority of 
people who are incapable of splitting 
hairs on musical harmonics, and to 
whom overtones and undertones go 
unnoticed, would be unable to make 
an honest distinction between them. 

While the great majority of manu- 
facturers are featuring sets using 
screen-grid tubes, not all of the im- 
proved tone quality can be attri- 

•\"ice-Pre9ldent, Haynee-Grlffin, Inc., New York City 


buted to the use of this new tube. A 
power tube which has recently come 
into use, and the progress that has 
been made in dynamic speaker de- 
sign, have contributed largely to the 
better reproduction evident in this 
year*s receivers. 

S OME credit must also be given to 
the broadcasting stations for their 
higher quality of transmission which 
has reached a state of perfection un- 
dreamed of a few years ago. 

Although the present furore over 
the screen-grid tube would seem to 
indicate that its application has 
revolutionized radio over night, we 
have two prominent manufacturers 
who are continuing to use the stand- 
ard type of A. C. tube in their latest 
productions. 

The Victor Talking Machine Com- 
pany is featuring “micro-synchron- 
ous** reception in its latest models. 
This term is derived from the method 



ZENITH 

The remote-control unit is shown. A 
built-in loop aerial and electric phono- 
graph pick-up connection are incorporated 

employed for securing resonance be- 
tween various circuits, which, it is 
claimed, insures a high degree of sensi- 
tivity and selectivity. The tuning 
arrangement used in these sets is quite 
unusual, consisting of a lever which 
operates over a full-vision illuminated 
scale. A space is provided at the top 
of this scale for marking in station loca- 
tions. Close adjustment is secured by 
turning a small knob at the end of this 
lever. 

Another interesting feature of the 
Victor sets is the ^‘harmonic modulator/*' 
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a device for regrulating the degree of 
emphasie to suit the acoustics of the 
particular room in which the set is 
located. The Victor company is one of 
the prominent manufacturers pre- 
viously mentioned who have not gone 
in for screen-grid tubes. 

We find another notable exception 
to the use of screen-grid tubes in the 
new Majestic sets. It will be re- 
membered that last year's Majestic 
models met with unprecedented suc- 
cess due, in the main, to the fact that 
this was the first time that a low- 
priced, high-quality receiver using a 
built-in dynamic speaker was offered 
to the public. Several minor changes 
have been made in the new Majestic 
sets and they are claimed to exceed in 
sensitivity, selectivity, and tone qual- 
ity the models of the previous year. 
Improvements have also been made 
in the Majestic dynamic loudspeaker. 
The entire elimination of hum is an- 
other feature being stressed by the 
manufacturer of these sets. 

T he one indisputable fact regard- 
ing this year’s models is that the 
purchaser is given greater value for his 
money than at any time in the past. 
Any number of manufacturers are 
marketing sets in console cabinets with 
dynamic speaker and screen-grid tubes, 
together with other improvements, 
priced around 150 dollars. When we 
get above this figure we find more 
elaborate cabinets, automatic tuning, 
remote control, and other features that 
increase the manufacturer’s cost of pro- 
duction. This cost is finally passed 
along to those who are more exacting 
in their tastes and requirements. For 
example, the “tired business man” 



StROMBERO^GARLSON 
Ths aatomatie ooetrol in tW« Model 
tends to overcome the effects of fading 
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will have one of the new remote-con- 
trol receivers which he may adjust 
without leaving his easy chair, or he 
may have the control box on a table 
beside his bed, enabling him to start, 
stop, or tune the set without getting 
up. For that matter, the control box 
may be installed in any room in the 
house and the radio set proper located 
in any other room desired. 

We have a set embodying this fea- 
ture in the latest model by Kolster. 
This set is furnished with a long cable 
at the end of which is a small control 
box resembling very much the push- 
button type of control for inter-com- 
municating telephones. Ten push 
buttons are provided on the top of this 
box, one to start, one to stop, and 
eight others which, when pressed, 
operate the mechanism which tunes 
in the desired station. When the 
“start” button is pressed, a small red 
pilot light indicates that the set is 
functioning. When any of the se- 
lector buttons are pressed, a green 
light shows, indicating that the station 
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The Cutting d^amic sprakor is shown 
riiounted with the opening ix>inting down 

selected is being tuned in. A small 
knob is also provided for regulating 
the volume of the loudspeaker. 

Zenith is also marketing a new set 
with remote-control features. It is 
possible, with this set, to use several 
control stations located in various 
parts of the home. For example, one 
of these controls may be installed in 
the bedroom, another m the dining 
room, and perhaps one in the den. 
The radio set may be located in an- 
other room, or if it is desired, it may 
be concealed in a closet. Adjustment 
of the set is accomplished from any of 
the points at which the control sta- 
tions are located. 

In addition to the remote-control 
receiver, Zenith is continuing to pro- 
duce a line of improved automatic 
receivers superseding those which 
proved so popular last year. Screen- 
grid tubes and other new developments 
in receiver design have been incorpo- 
rated in these new sets. Push buttons 
gre furnished in addition to the usual 
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COLONIAL 

Modpl 32. with the “serret" panel 

opened to disrloHG the control panel 


tuning dial and it is only necessary to 
press one of these buttons to tune in 
any desired program. If the operator 
desires to tune in stations other than 
those that have been set for automatic 
tuning, he uses the conventional type 
of tuning dial which is also included 
in this set. 

Another development designed to 
facilitate adjustment is that of visual 
tuning employed in the new Strom- 
berg-Carlson Model 846. Visual tun- 
ing is accomplished by means of a 
small meter located on the panel above 
the main tuning dial. A pointer 
moves across the face of this meter 
when the dial knob is rotated. The 
proper point of adjustment is indicated 
for any particular station when the 
pointer is at maximum deflection on 
the dial scale. 

A FEATURE in connection with 
this method of tuning is what is 
known as a “silent *’ knob, which, when 
depressed, disconn^-cts the loudspeaker 
while the tun|ng c»al is being rotated. 
The pressure on ti e knob is released 
when the desired xiumber on the dial 
is reached and the pointer is at maxi- 
mum deflection. This permits the 
operator to tune by sight rather than 
by ear and does away with the neces- 
sity of listening to annoying noises 
and “blasting” of other stations while 
the dial is being rotated. 

Another feature of this set worthy 
of mention is the fact that the circuit 
employed compensates for any varia- 
tion in signal strength and results in 
uniform volume almost regardless of 
fading effects. 
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The new Atwater Kent models are 
characterized, as in the past, by their 
compactness and low price. Two new 
models have been introduced using 
the screen-grid tubes. The Model 
55 employs two of these tubes and the 
Model 60 three. The Model 60 is 
intended for use in locations where it 
IS necessary to depend on reception 
from distant stations. This accounts 
for the additional tube which makes 
for greater sensitivity. An Atwater 
Kent set for use in D. C. districts, using 
the screen-grid tubes, is also available. 
All of these sets are equipped with a 
local-distance switch. The function 
of this switch when in one position is 
to cut down sensitivity for local re- 
ception and when in the other position 
to increase sensitivity for distance 
reception. 

T he Atwater Kent company has 
this year designated several cabi- 
net companies to manufacture consoles 
expressly for the Atwater Kent chassis 
and dynamic speaker. This arrange- 
ment has resulted in a varied and 
attractive line of cabinets, making it 
a simple matter to select a console in 
proper taste with the style of the furni- 
ture in the particular room where the 
set is to be located. 

In the new Colonial sets emphasis 
is being laid on the Cutting dynamic 
speaker. Colonial has departed from 
the usual custom of mounting a loud- 
speaker on ^ the front panel of the 
cabinet and has located the speaker at 
the base so that the sound comes from 
the bottom of the cabinet. This 
method is claimed to be much more 
satisfactory and is likened to indirect 
lighting, in that the sound is not 
thrown directly out, but is reflected 
from the floor in the same way that 
light is reflected from the ceiling. It 
is said that a greater realism of tone 
is obtained with this system. 

Locating the speaker at the base of 
the cabinet has made it possible to do 
away with the necessity of a speaker 
grill on the front of the cabinet. No 



ATWATER KENT 

The sensitive and selective Model 60 m a 
special cabinet with built-in loudspeaker 


doors are in evidence on the Colonial 
sets, the tuning controls being acces- 
sible when a small panel, pressed at 
one end, raises up and slides into the 
cabinet out of sight. Screen-grid 
tubes are used in all of the new Colo- 
nial models. 

There is no question but that the 
average unit price on the complete 
set has been dropping rapidly during 
the past two years and probably the 
outstanding price development in man- 
ufacturers* merchandising plans for 
the present year is the large number 
of sets retailing between 100 dollars 
and 150 dollars. The majority of these 
sets are built in small consoles, many 
of them using the screen-grid tube and 
all equipped with dynamic speakers. 

There are probably 15 or more manu- 
facturers fighting tooth and nail in this 
highly competitive price class. Ob- 
viously large volume is necessary to 
build profitably at this price and it is 


equally true that not all of these manu* 
facturers can by any means secure the 
volume of sales which is necessary* 
Consequently, several of these manu- 
facturers will probably retire from the 
field this year or be obliged to seek 
mergers with their competitors. Evi- 
dence of this latter development is 
already at hand. Some mergers have 
already been accomplished and radio 
trade papers are filled with rumors of 
many more. 

Coming into the field this year in a 
big way, as manufacturers of com- 
plete radio sets, are several companies 
which have heretofore made products 
which were accessories to the battery 
set. We find the National Carbon 
Company in the field with a complete 
line of Eveready electric receivers, and 
the Philadelphia Diamond Battery 
Company with the Philco line of radio 
sets. The American Bosch Magneto 
Company is also making a strong play 
in the medium-price field. 

AS indicated in the early part of 
jlX this article, manufacturers are 
striving desperately to create the im- 
pression that the new models are a 
distinct advance over sets that have 
been heretofore available. It is true, 
nevertheless, that for the first time in 
radio history it is difficult for the 
average listener to distinguish be- 
tween the new sets and those that were 
available a year ago. This is the best 
evidence of the stabilization that is 
making itself evident in the radio 
industry and purchasers of well-de- 
signed sets manufactured in 1928 are 
today practically as well off as the 
owner of any of the latest models. 

Whereas hundreds of thousands of 
electric sets were sold last year, it is 
generally believed that the big swing 
from battery seta to electric sets will 
take place in 1930 and that conse- 
quently more dollars per capita will be 
spent by the public for radio in the 
next six months than in any corres- 
ponding period in the history of the 
art. 



TWO OTHER MODELS 


The Atwater Kent Model 60, shown in a cabinet at the top of the is an interior view of the Model 55 showingt the arrangement of 
page, ia illustrated in a table model at the left above. At the right the parts. Note the screen-grid tubes in their metal shield cans 
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Largest Electrified 
Metal Mine 



combination TROLLEY-BATTERY LOCOMOTIVE 



WITH A TRAIN OF COPPER ORE 


Seventy-five ton electric locomotive designed for operation either from a Front view of the first of the special locomotives drawing 

trolley at 750 volts or from a 230-volt storage battery. Note folded trolley power from a trolley Wire and pulling a heavy load 


T he Bingham, Utah, mining properties of the 
Utah Copper Company can now claim the dis- 
tinction of being the world’s largest electrified 
metal mine. The electrification of the haulage 
system of this mine, starting on a large scale early in 
1928, has now progressed to a point where the electric 
equipment involved is the most complete and up-to-date 
of any metal mining project. 

Although the actual mining operations had already 
been electrified, the haulage system had, up to the middle 
of 1928, been of the steam type. A trial locomotive was 
built by the General Electric Company and was found 
satisfactory in service. Plans were then made for the 
installation of 20, more than half of which are now in 
service, and finally, for an additional 20 for use as soon as 
they can be built and delivered. It is expected that 
possibly a few in addition to this number will be required 
to complete the haulage program. Thus this mine will 
have in use by far the largest number of electric locomo- 
tives ever applied to an open-cut mining operation. 

The copper ore is found on both sides of the canyon 
in which the town of Bingham is situated. Giant electric 
shovels working on successive terraces cut in the mountain 
face, remove the overburden which covers the ore, and then 
the ore itself. The overburden is deposited in cars which 
are hauled away by the electric locomotives and dumped 



down another side of the mountain, while the ore itself 
is hauled in cars to the mills at Magna, 17 miles distant. 

All the locomotives are specially designed for this 
service and weigh 75 tons each. Seven of the 41 involved 
are a combination type particularly valuable for operation 
w^here poww cannot always be obtained from the usual 
overhead system. Each unit has facilities for overhead 
collection of current, side-arm collection, or for operation 



THE COMPANY’S RAILROAD 


I’ortion of the Utah Copper Company m railroad, nhowing the 
toun In the center background ia a la-ge inclined cable elevator 

by means of storage batteries. In addition, the 41 loco- 
motives are each equipped wi^ a able reel collector by 
means of which power can be gelivi •*ed to the locomotive 
over a considerable distance froM the supply point by 
means of a trailing cable. 

Power for this haulage system wall be supplied from 
a number of substations, two of w^hich are already in use, 
and an extensive electrification system is necessary for 
distributing the pow^r. The electric locomotives haul 
the ore cars up the side of the mountain by means of 
switchbacks over the various benches to the shovels. 
There the cars are loaded and hauled hack dowm to the 
foot of the mountain, where they are made up into long 
trains and transported to the mill over the Bingham and 
Garfield Railroad. 

Four large totally-enclosed motors, controlled by a 
single-unit, three-speed system, drive each locomotive. 
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From the 

Scythian Bronzes 

T he Scythians were a group of war- 
like Iranian tribes mixed with 
Mongolians that over-ran southern 
Russia and southern Siberia. Greek 
influence was not able to kill the virile 
Scythian style which, even when 



SCYTHIAN SILVER RAMS 

Owinp: to plundering, articles of Scythian 
origin in gold and Hilver are rarely found 


elaborated, remains purely Asiatic. 
The problem of the Scythian bronzes is 
a very difhcult one and museums seek 
eagerly for them. The Metropolitan 
Museum of Art has many examples of 
them dating from the 3rd and 4th 
Century a.d. We illustrate two of 
them, first, a kneeling deer in bronze 
and second a pair of rams kneeling on 
a little cart. Both rams and cart are 
of silver which, like gold, is rare among 
the “Scythian*' finds which came from 
China and Siberia because of early and 
thorough plundering. The signifi- 
cance of the kneeling animals is not 
clear but it has been suggested that 
they represent animals already slaugh- 
tered and ready for the sacrifices. 
Archeology affords endless opportuni- 
ties for study. 

Primitive Art Solves the Secrets 
of Food Distribution 

S cientists are solving the prob- 
lem of when and where various 
food plants were first cultivated. The 
origin of many is now definitely known, 
according to researchers on the staff of 
the Field Museum of Natural History; 
others are still in dispute. How some 
of these problems are solved is illus- 
trated by exhibits at Field Museum. 
For example, in the last few years 
scientists have established, through the 
unearthing of some very ancient pot- 
tery on the coast of Peru, that certain 
plants are indigenous to the American 
continents, and not the result of im- 
portation by the European settlers. 
These pots, made many centuries 
before the discovery of America by 
the white man, are modeled in the 
shapes of various plants, and thus 
prove that those plants were grown on 
this side of the world in those early 
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days, according to Dr. William M. 
McGovern, former assistant curator of 
South American and Mexican ethnology 
at the museum. 

Among the plants which the Field 
Museum collection proves are in- 
digenous to America are peanuts, 
maize, squashes, pumpkins, beans, 
potatoes, and the poisonous tuber 
called mandioka from which tapioca is 
made. All of these have been used as 
models for the shape or the decorations 
of the pottery. From other sources, it 
is known that pineapples, tobacco, 
toThatoes, chocolate, and coca from 
which cocaine is made, originated in 
the Americas. On the other hand, 
watermelon, believed by most people 
to be a 100 percent American product 
of our southern states, apparently 
originated thousands of years ago in 
Africa, says Dr. McGovern, for re- 
mains of watermelons and their seeds 
have been discovered in tombs of 
ancient Egypt. 

The “False Pyramid” of Medum 

'^P'HE Museum of the University of 
jL Pennsylvania has received per- 
mission from the Egyptian Govern- 
ment to carry on archeological work at 
Medum in Egypt and has organized an 
expedition which began excavation on 
that site in November. The expedition 
will be under the leadership of Alan 
Rowe, says Director Jayne, and will 
be conducted under the auspices of 



POTATO-SHAPED POTTERY 
Archeolo^ helps to clear up the true 
origins of food plants in foreign climes 


the Eckley Brinton Coxe, Jr. Founda- 
tion, which was established for the 
support of the Egyptian Section of the 
University Museum and for the fur- 
therance of field work in Egypt. Mr. 
Rowe has been serving since 1926 as 
field director of the University Mu- 
seum's expedition to Beisan in Pales- 
tine. With the organization of the new 
Egyptian expedition, however, the 
work at Beisan in which the mxiseum 
has been engaged for seven years will 
be temporarily suspended. 
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Notebook 

Medum lies in the Libyan desert, 
roughly between the northern end of 
the Fayyum and the River Nile, some 
50-odd miles south of Cairo, and is a 
site which offers great possibilities not 
only for fresh contributions to existing 
knowledge in Egyptian research but 
also for the collection of interesting 
and valuable material. To the north 
of Medum and in the following order 



A KNEELING BRONZE DEER 
An example of Scythian art in bronze 
dating from the ‘Ird or 4th Century A. D. 


from south to north lie the Ancient 
and Middle Empire pyramid sites 
of Lisht, Dahshur, Sakkara, Abusir, 
Zawiet-el-Aryan, Gizah, and Abu 
Roash, while to the south are the 
Middle Empire pyramid sites of Illa- 
hun and Hawara. All these sites 
really form one continuous royal ceme- 
tery nearly 60 miles in length on the 
western side of the Nile. 

In its work at Medum, which is 
believed to be chiefly a Fourth Dynasty 
site dating onwards from about 2930 
B.C., the University Museum expedi- 
tion will concentrate on the excavation 
of a pyramid called by the Arabs 
“El-Haram el-Kaddab,” or the “false 
pyramid,” and described in a report 
from Mr, Rowe as the most important 
structure visible on the site. 

“The ‘false pyramid,' ” Mr. Rowe's 
report states, “is of three, originally 
seven, square receding stories which, 
according to Professor George Stein- 
dorff, of Leipzig, rise to a height of 214 
feet 8 inches in steep stages. The first 
story is 81 feet 6 inches high> the 
second 98 feet 11 inches, andthethM, 
now almost destroyed, is 84 feet 3 
inches high. 

“Professor W. M. Flinders Petrie, of 
the British School of Archeology, points 
out that the pyramid was built cuinula-^ 
tively, 'that is to say, in seven sWees^ 
sive coats each of which bore a finished 
dressed face' around a central mastabah 
tomb. He states that the stepped 
stories were originally filled out.” 
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HENRY FIELD AND PARTY EXPLORING OASR AZRAK 

Removing a inscribed in Gr(»ek characterK from a building which was located at the 
ruuMt eastern outpost of the Roman Empire. North Arabia, once fertile, ib now a desert 


Marble Sculpture and the 
Ultra-violet Ray 


Early Man in North Arabia 

By HENRY FIELD 

oi thm CMptmin MatahmU Fi^td North 
Armbimn D—rt Expodition 

T he Captain Marshall Field North 
Arabian Desert Expedition, un- 
der the leadership of the writer (assis- 
tant curator of the Field Museum of 
Natural History, Chicago), covered 
thousands of miles between Bagdad 
and the Hejaz railway in search of 
archeological information. Many thou- 
sands of years ago this desert was fertile 
and well watered and able to support a 
semi-nomadic population. Thousands 
of flint implements, scattered over the 
desert, prove the existence of primitive 
man in various prehistoric phases of 
culture. 

The two photographs show fortress s 
built by Roman legions for protection 
from Bedouin marauders. Qasr Azrak 
was visited by the expedition to make 
plans, drawings, and photographs of 
the buildings. The upper photograph 
shows myself directing the work of re- 
moving a door-lintel inscribed in Greek 
characters, which may give the date of 
the Roman occupation of Qasr Burqa, 
the most eastern outpost of the Roman 
Empire, Qasr Burqa stands today 
more than 100 miles from wells con- 
taining water, although in the rainy 
season there is often water in the reser- 
voir built by the Roman legions. Much 
valuable archeological data was col- 
lected; thousands of photographs of the 
various sites visited, and of the modern 
Bedouins, were obtained. In fact a 
whole new light has been thrown on the 
early history of the North Arabian 
desert, and the results suggest that this 
area may have lain, in prehistoric 
times, on one of the main lines of migra- 
tion between east and west. 

It is now possible to state with 
absolute certainty that man in a pre- 
historic phase of culture inhabited this 
North Arabian or Syrian Desert over 
a long period of time. 


T he invisible ultra-violet rays are 
at the cold end of the solar 
spectrum. When objects are exposed 
Uy this light they tend in varying de- 
grees either to fluoresce or to reflect the 
rays. Tn the case of fluorescence, sub- 
stances which under normal conditions 
are white might appear yellow, blue, or 
any other color when e\]> 0 Hed to ultra- 
violet light. 

Perhaps no works of art through the 
ages have been so sought for and cher- 
ished as fine marble sculptures. The 
temptation to produce lorgeries, to 
copy, or to repair has attracted skilful 
artists and artisans. For this reason, 
in the study of the physical character- 
istics of museum exhibits, no material 
seemed to offer more interesting possi- 
bilities than marble. 

With continued exposure to the 
elements, the surface of marble is 
changed, and gradually, because of 
penetration from the surface, chemical 
action proceeds a short distance into 


the bod.\ of the marble. We might, 
therefore, expect that the appearance 
of old marble under the ultra-violet ray 
would be different from that of freshly 
cut marble (or old marlile which has 
been re-cut), the surface of which has 
not been changed by chemical action, 
and this, in fact, has been demon- 
strated by experiments. 

After additional preliminary exper- 
imental work with marbles of various 
periods, a group of test examples was 
submitted. In all cases the conclu- 
sions based on the use of the ultra- 
violet light were identical with those 
which had already been reached either 
on external evidence or by reasons of 
style. Both old and new^ pieces were 
submitted without any information 
whatsoever concerning the age of the 
specimens. Examined under the ultra- 
violet rays, the genuine pieces were 
readily distinguished from those which 
w ere more modern than they purported 
to be. The Little Maiden by Dossena, 
a marble statuette in the archaistic 
Roman style (see the Scientific Amer- 
ican for October, 1929), although its 
surface had been altered by baking the 
marble and then pitting it with a 
ragged stone, w as showm by the test to 
have been made from recently cut 
marble. In addition, the three portions 
into which tht sculpture had been 
broken were foi nd to be part of the 
same piece of mi rble. 

As w'ith al^ew things, possibilities of 
which have not b *en throughly probed, 
it may be sujiposed that the ultra- 
violet light will be a panacea for all 
troubles. But just as with the X ray, 
it requires a wide experience with vary- 
ing cases, and no less careful judgment. 
Our experiments show that the ultra- 
violet rays will be of very great assis- 
tance in establishing the age of marble. 
That the ultra-violet rays have possi- 
bilities which are not limited to this 
field alone we are learning from our 
studies . — Jaynes J. Rorimeff of the Staff 
of the Meiropolitayi Museum of Art. 



AN ANCIRNT ROMAN STRONGHOLD 
The foiiwMiiof Qesr Anrak wee built by Roman legbim to defend the Empire uK^hist Bedouin 
mareuderi. Xt waa on one of the main lines of migration between the oast and west 
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Central Building of This Group at the Chicago Municipal Airport is One of the Largest Clear-Span Hangars 


Insuring Safety on Airlines 

Behind the Pilot Is a Far-Reaching Organization, Every Member 
of Which Is Working for the Qood of the Service 

By LESTER D. SEYMOUR 

General Manager, National Air Tranaport 


O PERATING an air line has a 
fascination akin to any human 
endeavor requiring the co- 
ordination of a large number of 
separate functions to attain a particu- 
lar objective. As these operations in- 
crease, the separate efforts of a large 
number of people become increasingly 
important. Perhaps no better illus- 
tration of what I have in mind may be 
had than from the following quotation 
taken from an issue of the N. A. T. 
Fly Paper: 

** Airman. What a word to inspire 
the imagination! A dream of centuries 
come true, resulting in a people that 
may be described by such a magic 
word. Not all may fly, but as truly as 
the lowliest private and the greatest 
general are both described by the word 
soldier, so may the dirtiest ‘grease 
monkey’ and the greatest pilot be 
termed airmen. 

“Over the Alleghenies on the black- 
est night, through blinding fog as the 
mail roars on its way, it is accompanied 
and guided by the hand and brain of an 
airman. On an ice-covered field, in the 
blast of a zero wind, a fleet messenger 
of the air is being fueled. Guarding 
each gallon from the elements that the 
engine may have but the cleanest of 
gas, testing each plug that no chance 
of failure may remain to endanger a 
life at stake, you find a man who per- 
haps never flies but is nevertheless just 
as truly an airman. 

*‘Some are in cockpits; some at the 
gas pumps; others at a bench; some 
making a weather map; some pushing 
ships into shelter; others with no 
specific task more important than to 
help wherever they can — all airmen.” 

Air transport lines, being only 
another type of scheduled transporta- 


tion, have discovered that they may 
look to the history of the railroads for 
precedent in many ways. Except for 
differencesin equipment the problems of 
the railroad and the well organized air 
transport line are much the same. Both 
depend to a large extent on that in- 
tangible but extremely important thing 
called esprit de corps. 

In air transport work particularly 
it is essential that every man, in what- 
ever capacity, realize the importance 
and relation of his particular job to the 
entire task. This may be because of 
greater speeds involved, the smaller in- 
dependent units, and because a failure 
of motive power may be more serious 
when a vehicle moves in two dimen- 
sions rather than in only one. The 
comparatively fragile nature of air- 
craft and the conditions under which 
they must operate have much to do 
with the situation. 

P ERSONNEL employed in the 
operation of an airline require a 
greater average of skill than in other 
modes of transportation for the same 
reasons. This has been one reason for 
air transportation offering such great 
opportunities to specialists. 

Certain positions of trust in an air 
transport line, however, seem to de- 
mand many widely varying abilities 
in one individual. It has been said 
that a man who attempts to be a jack 
of all trades is a master of none. On 
the exception to this proverb rests the 
success of the air transport pilot. In 
flying on schedule through all kinds 
of weather, the actual manipulation of 
the controls of the airplane is the 
least of the pilot’s worries. That 
ability is something that he has at- 
tained and long since taken for granted 


somewhere back in his early flying ex- 
perience. In addition, he must at 
the same time exercise no mean ability 
as a meteorologist, aerologist, and 
weather forecaster. He must also con- 
tinuously function similarly to the 
navigator of a ship on the sea, and in 
some instances operate a radio trans- 
mitter. These duties require perfect 
co-ordination of brain and hand. 

The pilot has no little responsibility. 
He must not only complete his sched- 
ule on time but complete it safely. He 
has in his control an airplane which 
cost his employers many thousands of 
dollars. 

The value of his cargo is difficult 
even to guess. If it happens to be 
passengers, he is responsible for one 
to fifteen lives. If his cargo is inani- 
mate, mail or express, it may have any 
intrinsic value from zero to a huge 
sum according to the contents of the 
letters and packages. In either case 
he can only know that his responsi- 
bility for getting the cargo to its 
destination is too great for Mm to cal- 
culate. It has been said that the re- 
sponsibilities and duties of su^ a 
pilot combine those of the captiiin^navi- 
gator, and chief engineer of a ship, the 
locomotive engineer, train dispatcher, 
and railroad conductor. 

Leaving for the moment the actual 
task of flying the airplane, duties 
equally important devolve on the 
ground organization. It hag been 
truly said by one of our pioneers 
there is more to aviation than ^iug.” 
For every airplane in the air soluePhe, 
somewhere on the ground, musk have 
made sure that every bolt, nuij^ and 
tum-buckle is tight and in its proper 
place; that every piece of metal and 
fabric is of proper strength and in 
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perfect condition, and that every en- 
gine and instrument is more than cap- 
able of its task. 

Even the man whose duty is no 
more difficult than filling the fuel tanks 
has the responsibility of being sure 
that t^e tanks are really full, that the 
gasoline is clean and that his job is 
done at a time which will not inter- 
fere with the schedule or other work 


companies. They have, however, cer- 
tain more or less definite points in 
common. At each field along the line 
a crew of service mechanics responsi- 
ble to a field manager is stationed. The 
field managers are responsible to a 
division superintendent stationed at 
some central point on the line from 
which flying activities are directed. 

If the line is sufficiently long to 


Experience seems to indicate that 
airplanes may now be continuously 
flown a distance as great as 2000 miles 
between complete inspections and that 
complete overhaul may be required in 
the neighborhood of every 1000 or 
1200 hours. An engine whose life may 
be estimated at 300 to 1500 hours is 
now expected to run from 250 to 300 
hours between major overhauls. Of 


which the airplane may require in 
servicing. 

Somewhere another man must be re- 
sponsible for the collection and trans- 
mittal of accurate weather information, 
and another that it gets to the pilot 
when he needs it. Other men must 
be sure that the radio, whose beam the 
pilot follows through the clouds and 
fog, is kept operating and that the 
weather broadcast is accurate and 
ready at the exact time the pilot ex- 
pects or needs it. He must further 
hold himself in readiness for the trans- 
mission of any emergency messages 
that may be necessary. A little inci- 
dent will serve to show the necessity 


warrant two or more divisions, then 
the division superintendents are re- 
sponsible to an operations manager. 
If not, the division superintendent him- 
self usually serves as operations man- 
ager responsible only to the general 
manager or operating head of the 
company. The pilots who fly the 
line are also responsible to the division 
superintendent or operations man- 
ager. Major overhaul and repair of 
the airplanes and engines is in most in- 
stances separated from service repairs 
and operated as an independent unit. 

Airplanes and engines are peri- 
odically taken out of active service and 
put through this overhaul shop before 


course, minor repairs and daily service 
are required on both airplanes and 
engines as the result of the rigid daily 
inspection. 

The weather service, which plays 
such a large part in modern scheduled 
air transport, is operated either by the 
government or by the lines themselves 
when the governmental service is not 
available. In either case this service 
consists of the collection of weather 
information along the line and some 
distance on each side of it at intervals 
of from two to four hours, and the dis- 
semination of such information to 
proper stations along the route. 

Data so collected, together with 


of quick action with the radio. 

One of the N. A. T. pilots left 
Bellefonte, Pennsylvania, east- 
bound with the mail in fog so 
thick that it was impossible for 
him to see more than his lighted 
instrument board before him. He 
“took off,** however, with the 
knowledge that at Hadley Air- 
port, his destination, there was 
some 1500 feet of “ceiling.** 

P ERIODICALLY along his 
journey eastward he was in- 
formed of weather changes as 
they took place. However, 
when he actually reached the 
field and flew over it, a sudden 
change of which he had not 
been informed had taken place 
since the last weather broad- 
cast. As his ship went roaring 
across the field, which he could 
not see although he knew that 
he was over it, he found that the 
1500-foot ceiling had disap- 
peared. 

He had no way of knowing 
whether the fog extended all 
the way to the ground or 
whether it might be clear un- jj 
derneath for a few hundred feet 
which would permit him to descend 
safely. With the ship roaring over- 
head, the field manager sensed the 





INSPECTION 

Every plane on the N. A. T lineh carefully inspected 
by competent mechanics before a scheduled flight 

I being put back onto the line to replace r 
- others which in turn are taken off t 
i for their periodic overhaul. The shop d 


situation and rushed to the radio room mechanics are responsible to a shop 


of the Weather Bureau where he ad- 
vised the pilot that there was still 
approximately 300 feet below the fog. 
The pilot turned back, came safely 
down through the clouds, and landed. 
Only a sense of responsibility, knowl- 
edge of what to do, and doing it quickly 
brought the mail in on time ^nd per- 
haps averted a disaster. 


general weather maps and 
weather information furnished 
by the government, are made 
use of by the pilots in judging 
whether to fly through or over 
certain storms and atmospheric 
j disturbances, and wffiat may be 
their chances of getting through. 

The information is dis- 
seminated by land wire tele- 
graph and telephone and radio 
telegraph and telephone. Like 
railroad trains, the airplanes are 
dispatched and kept track of 
along the line from a central 
operating point. 

T he pilot usually flies from 
three to five hours on con- 
secutive days with one and in 
Hom(‘ cases tw o days off for rest 
bet w een trips. Those w ho think 
that the pilot’s life is an easy 
one because he has so much 
time off need only follow him for 
a few’ weeks to discover that 
under certain circumstances he 
does iis much work on one trip 
as most people do in a good 
many da^’s. 

The r lot’s discipline is in 
most ini* ances none the less 
rigid because s+d imposed. He knows 
that he must k *ep in the best con- 
dition in order to be equal to his task. 
In itself it places rather definite re- 
strictions on one’s mode of life. Every 


*ri>« actual organization of an air serve as advisory and complimentary 
trauaport line varies with different services to the actual flying. 


superintendent who may either be strictions on one’s mode of life. Every 
responsible in turn to the manager of pilot is ambitious to complete on 
operations or to the general manager schedule that portion of the route 
independently as the case may be. assigned to him. 

Such functions as engineering, ac- The traditions of the service handed 
counting, publicity, advertising, and down from the days when equipment 
traffic are usually separate depart- would permit of nothing like the 
ments of the company responsible di- present regularity are such that if it is 
rectly to the general manager. They humanly possible the trip is completed, 
serve as advisory and complimentary No other urge is necessary. The pilot’s 
services to the actual flying. pride is in the success wffiich his com- 
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pany makes of the route, and he 
knows that when he is in the air he has 
it in his power to alter this record in 
proportion to how well he does his 
job. He is always endeavoring to do 
it a little bit better than someone 
else might do it under the same cir- 
cumstances. 


In the past few years concentrated 
effort to develop aids to air naviga- 
tion, particularly for use at night and 
under conditions of poor visibility, 
have resulted in much improvement. 
The radio beacon, or radio range as it is 
technically called, has been put to 
work. By means of especially de- 


On air transport lines various signed radio equipment, pilots now 
methods are employed to pay the per- follow it between Cleveland and New public with the service ojffered. This 
Bonnel. Pilots receive in some cases a York over the lines of N. A. T. Al- organization, variously termed the 
fixed monthly salary of from traffic, commercial, or public 

relations department, func- 
tions much the same as the 
sales organization of any other 
company. 

Because the activities of an 
airline are stretched over a 
considerable distance, the com- 
mercial organization is com- 
pelled to have a number of dis- 
trict offices. One is to be found 
in each of the most important 
cities through which the line 
operates. From these offices 
under the direction of a dis- 
trict manager, all matters per- 
taining to advertising, pub- 
licity, business solicitation, and 
public information are handled. 
Because air transport is so 

me scneuuies on air LraiiH- new, and because the public 

port lines are maintained in Government Radio Beacon and Broadcast Station j^as not yet become accus- 
proportion to the effort and tomed to thinking of air travel 

vigor with which those charged with though it is invisible to the eye, it in the same way that it thinks of sur- 
flying the route accomplish their pur- affords a definite roadway for the sky face travel, the business organization 
pose within the limitations placed by traveler like the ribbon of concrete for of an air transport line must carry on a 


value to everyone who travels by air. 

The business organization of an air 
transport company is divided into two 
parts. First, that which has to do 
with the functioning of the line incident 
to carrying the cargoes with which the 
company is entrusted. Another part 
of the business organization sells the 
service and seeks to familiarize the 


Bonnel. Pilots receive in some cases a 
fixed monthly salary of from 
300 to 500 dollars or more. On 
other lines they receive a base 
salary of from 1600 to 2400 
dollars a year, plus from five 
to ten cents a mile, depending 
upon the route they fly and 
whether it is day or night 
flying. 

M echanics are paid 

either on an hourly or 
weekly basis. They receive 
from 35 to 40 dollars a week 
and upward according to their 
skill. Helpers receive from 
25 to 30 dollars and upward in 
proportion to their skill and 
progress toward a full me- 
chanic’s rating. 

The schedules on air trans- 
port lines are maintained in Gove: 
proportion to the effort and 
vigor with which those charged with 



Government Radio Beacon and Broadcast Station 


though it is invisible to the eye, it 


weather and natural obstacles. At the automobile on the ground. 


the present state of development it is 
still true that a graph showing the 
year’s operations clearly indicates the 


Powerful light beacons have also 
been developed and placed at fre- 
quent intervals along the routes, to aid 


effect of the seasons. Efficiency of the aviator at night. These light- 


operations falls off somewhat in the 
winter and mounts in the summer. 


houses of the air consist of large 
rotating searchlights whose rays may 


Fortunately, airplanes are growing be seen on the horizon for distances 


better. Aids to navigation are grow- up to 50 miles or more on a clear night, 
ing more numerous and the discrep- Because few nights are clear, these 
ancy between summer and winter beacons are placed in most instances 
operations efficiency is decreasing. A as close as ten miles apart, 
graph showing the regularity of keeping 

to schedule on one line was made 'T^HESE beacons are guarded as 
covering a year’s period and compared 1 carefully as the lights which guide 
with a similar graph showing weather the ships along our coasts. The 
conditions over the same period. Except traditions of the light keeper who lives 


for differences in scale, these two 
curves were almost identical. Undue 
delay, or failure to fly the route as a 
result of poor equipment or poor main- 


year after year on the rockbound coast 
with only an ambition never to let 
his light fail are no more exacting than 
the duty which keeps the caretaker on 


tenance, have been very nearly elimi- the job to see that the airway beacon 


nated. 

On the line between Chicago and 


is always lighted and functioning 
properly. These beacons, like light- 


New York, flying has been carried out houses, are under the jurisdiction of the 


with nearly 100 percent efficiency all 
during the summer months. In a three- 
months period the average flying time 
between terminals has been less than 
schedule. Only a fraction of 1 percent 
of the trips has been defaulted and 
these were entirely due to weather con- 


IJnited States Government. Inci- 
dentally, they are under the super- 
vision of the same office, the United 
States Bureau of Lighthouses. 

Likewise, the Weather Bureau of the 
United States has come to the assis- 
tance of this newest means of trans- 


ditions. This experience is not un- portation, and is giving invaluable 


usual and should be expected of any 
well operated line equipped with 
proper aircraft and assuming average 
weather conditions. 


assistance from a multitude of new 
stations. Their duty is to collect and 
disseminate weather information spe- 
cifically prepared to be of the most 


continual effort to familiarize the public 
with the capabilities and possibilities 
of using aircraft in their business and 
social life. 

S urprising as it may seem, al- 
though over 40^000 miles are 
flown every 24 hours by the airmail 
in the United States, and perhaps half 
of that distance flown over passenger 
routes, many individuals still are not 
aware of the advantage which this new 
means of transportation offers to them 
personally in facilitation of their busi- 
ness. A rather humorous incident 
illustrative of this comes to mind. 

Not long ago a gentleman leaving 
Chicago for New York on one of the 
popular extra-fare trains discovered 
after hurrying onto the train that he 
had forgotten his false teeth. He had 
left them in his hotel room in Chicago^ 
He mentioned this to the dining car 
steward at lunch time and the steward 
suggested that perhaps he might care 
to make use of the airmail. At the 
next railroad station a telegram was 
dispatched to the hotel in Chicago 
asking that the missing false teeth be 
airmailed to a certain New York 
hotel. The next morning the gentle- 
man was happy to And his false teeth 
awaiting him at the hotel upon his 
arrival in New York. 

Whether or not air transport ‘‘pays’’ 
is a difficult question to answer. Many 
people who should know believe that 
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the operation of an air transport line 
]8 already a profitable business. Others 
hold that it is still too new for them 
to judge whether or not that which ap- 
pears to be profit at the moment may 
actually and safely be so termed. This 
is because no two airlines now in exis- 
tence operate under identical con- 
ditions. Loads carried have not be- 
come stable enough to determine 
what the ultimate may be. 

In general most of the airlines operat- 
ing under government contracts carry- 
ing mail in the United States are show- 
ing a profit. Except in perhaps a few 
isolated cases, the same is not true of 
scheduled lines carrying only pas- 
sengers. This is mainly because air- 
planes as yet available for these oper- 
ators do not carry enough passengers 
to make the unit cost per passenger 
mile sufficiently low to show a profit 
>\ith the number of passengers that are 
attracted to the service. This in turn 
is the result perhaps of two factors. 
One is that not a sufficient number of 
people have as yet become familiar with 
the advantages of air travel and another 
that for a large number the prices 
which must be charged under present 
circumstances are too high to be at- 
tractive. 

With this in mind, it appears that 
the developments which will make air 
travel in the United States more popu- 
lar are such improvements as will bring 
the cost of air travel within the reach 


of a larger number of people. When 
this can be done either by the use of 
airplanes carrying 20 to 40 passengers, 
or when smaller airplanes can be 
operated at a considerably less cost 
than at present, it is believed that air- 
lines csarrying passengers will prosper. 
Pear of the air no longer prevents 
people from riding, if a reasonable price 
can be charged for the service. 

Undoubtedly the matter of fatalities 
as tlie result of air operations in the 
past have had a great effect on-the pub- 
lic. Actual statistics indicate that 


scheduled airline operations are sur- 
prisingly free from occurrences resulting 
in fatal accidents and that most of the 
airplane accidents which occupy so 
much space in the pages of the public 
press are the result of irregular flying 
such as training, stunts of one kind or 
another, or some other hazardous type 
of flying that would never be experi- 
enced by a passenger on any regular air 
line. 

Statistics from our own service in 
this respect may be of interest. Since 
the beginning of operations we have 
flown more than 5,000,000 miles. In 
all of this flying, five lives have been 
lost. These were pilots whose lives 
were lost in the service of the airmail 
as the direct result of weather con- 
ditions beyond human control and at a 
time when no passenger would have 
been in the air. 

Likewise, ships are lost at sea in those 
rare instances when nature takes a 
hand in things and causes such weather 
conditions as are beyond the power of 
any man-made craft to endure. No 
doubt in whatever wav we learn to 
travel in the future, this will still be 
true as it has been in the past. From 
the standpoint of comparisons it is 
felt that even with the meager progress 
w^hich we have made to date, airplanes 
flying in scheduled service, licensed 
by the government, and operated by 
licensed personnel, afford no greater 
danger to the casual passenger than 


other established means of trans- 
portation. 

An incident which occurred some 
months ago revealed an interesting 
cause for a delay in transporting the 
airmail. Incidentally, it gives a gcwd 
indication of the thoroughness with 
which the cause of each deviation from 
the schedule is investigated by those in 
charge of flying operations. 

The westbound niifht mail from New 
York was late reaching Cleveland — 
later than warranted by prevailing 
weather conditioxuu When the pilot 


landed he was asked for an explanation. 
Shouldering the blame for the delay, 
the pilot explained that he had been 
forced to choose between maintaining 
his schedule and possibly saving several 
lives. In a village somewhere between 
Bellefonte and Cleveland he had no- 
ticed a house on fire. He could see 
that no one had given an alarm. Ap- 
parently the occupants of the house 
were asleep, totally unaware of their 
grave danger. 

With his motor roaring, he zoomed 
over the house, returning again and 
again in an effort to aw^aken the occu- 
pants. Within a few minutes the 
people w^ere aroused by the noise. They 
rushed out of the burning house in their 
night clothes, sounding an alarm in 
time to keep the fire from spreading 
and causing more serious damage. 
Some time later, wdth appropriate 
ceremony, the airmail pilot was made 
an honorary member of the village 
fire department. 

As time goes on and the business in- 
creases, the organization of the lines 
w ill change to meet the situation. As 
it stands today, the United States 
mail forms the largest portion of the 
cargo. Express operated in conjunc- 
tion wdth the Railway Express Agency 
forms another portion of the cargo. 
Likewise, on certain lines, passengers 
are carried w ith the mail. Undoubtedly 
the division of cargo will change as 
time goes on, as will the capabilities 
and limitations of aircraft and com- 
munication systems. With these 
changes will come changes in organiza- 
tion and with the expansion of the lines 
to cover the country and serve its 
cities more completely, so will the 
organization expand and become more 
adapted to conditions as they appear. 

When it comes to considering air 
transport as a career, the answer 
would seem too obvious for comment. 
Here w e have not only the newest but 
the greatest phase of transport de- 
velopment in the history of the world, 
in its infancy. It is no more possible to 
predict at this time what changes in our 
every-day life the use of aircraft will 
bring about than it would have been 
possible 20 years ago to have pre- 
dicted with an/ degree of accuracy 
what changes ir our life or what op- 
portunities wert about to be made 
possible bylhe inc reasingly wide-spread 
use of the automo >ile. 

I F one stops to consider, the automo- 
bile has not only affected the lives 
of each one of us but it is surprising 
how many of us are living in a manner 
that could not have been true were it 
not for the automobile. This is true 
even in addition to the hundreds of 
thousands of people who are actually 
employed either in the manufacture or 
operation of the automotive vehicle. 
The same will be true, except in a 
much greater measure, as the result of 
the airplane. 



l^ADiNo Express Packages in a Transport Plane 
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The Art of Pliocene Man 

More Discoveries Made in Eastern England Strengthen the Belief 
That Very Ancient Man Was Highly Intelligent 

By J. REID MOIR 

Fellow oi the Royal Anthropological Institute of Great Britain and Ireland 



THE AUTHOR POINTING TO THE BONE BED 


Abovp this bed are: Loamy Red CraR Band, 48 inches; glacial Rravel containing many flinta. 
58 mchoB; upper chalky boulder clay laid down by an ice sheet, JJ6 inches, surface aoil 


W HEN, in 1909, I discovered 
the flint implements of 
Pliocene man beneath the 
Red Crag of Suffolk, Eng- 
land, it was at once apparent that these 
artifacts were by no means as primitive 
in their forms and flaking as their great 
age would have led us to expect. In 
fact, a study of these specimens soon 
satisfied me that their shaping had been 
carried out by people having a consider- 
able knowledge of the fracture of flint, 
and that it was not possible to believe 
such imj)lements were made by some 
semi-human, ape-like creaturi*. 

The complex and clever manner in 
which the “rostro-carinate,’' or eagle’s 
beak, specimens had been produced 
showed that thinking brains were oper- 
ating in Suffolk some 500,000 years ago, 
and this conclusion was supported by 
an examination of the other sub-Red 
Crag implements such as side scrapers, 
push-planes, borers, and choppers. 

The Pliocene implements of East 
Anglia are made in the great majority 
of cases by the removal of large flake 
scars, and anyone who has flaked flint 
and attempted to shape it to any de- 
sired form will have realized the ex- 
treme difficulty of doing so by means of 
such bold flaking. It is, in fact, easier 
to make an implement by the removal 
of small flakes, such as were detached 
in late and Stone Age times. 

T hus the extensive amount of 
material which I recovered from 
the Bone Bed beneath the Red Crag 
convinced me that on the ancient land 
surface of Pliocene times in East Anglia 
there lived a race of hunters who were 
adepts in flint flaking, and who had 
progressed some distance upon the 
path of human evolution. In order to 
demonstrate the truth of this state- 
ment I have drawn a sketch of a beau- 
tifully-made scraper in flint from be- 
neath the Red Crag at Bramford in 
East Suffolk. It is made from a flake, 
and will compare favorably with many 
of the scrapeis produced at much later 
jieriods. 

Having thus realized the state of ad- 
vancement of Pliocene man, it wa^ not, 
therefore, a great surpr^’se to me to find 
associated with his flint implements 
certain specimens of shaped bone. The 
Bone Bed beneath the Red Crag is, as 
its name implies, rich in ossiferous re- 
mains, chiefly in a fragmentary state. 
These bones are of widely different 
ages, some dating back to the Eocene 


Epoch, while others are to be referred 
to the end of Pliocene times when the 
Crag Sea was invading the slowly sink- 
ing coast of East Anglia. It is evident 
that the people of those days had real- 
ized the many uses to which bone could 
be put if suitably shaped, and 1 illus- 
trate two specimens from beneath the 
Red Crag. The drawing in the right- 
hand column of the opposite page 
shows views of a pointed bone made 
from a large piece of rib. It is most 
definitely artificial and would have 
served admirably for making holes in 
skins and for other similar purposes. 
The specimen illustrated in the center 
of the opposite page is even more re- 
markable. It is also made from a large 
piece of bone and at one end has been 
rubbed into a well marked hollow. In 
dressing skins such a tool would be of 
great value, as the pelt could be placed 
over a rounded stick and “dressed” by 
means of the hollowed bone held in the 
hand. 

The bone implements from beneath 



THE REMARKABLE FIND 


The sliiiR utone described in the text. 
Marks aue to shaping show clearly 


the Crag are of great variety. They 
are very highly fossilised and when 
struck with another hard object ring as 
does metal. Often, as in the case of the 
specimen just referred to, they have 
been perforated by the boring mollusca 
of the Crag Sea which inundated the 
land surface upon which Pliocene man 
had lived. 

Although these discoveries in such an 
ancient deposit of well-made imple- 
ments and bones were sufficiently sur- 
prising, they pale into insignificance 
when compared with another specimen, 
the discovery and details of which I 
will now describe. 

D uring the year 1926 I conducted 
excavations in the Bone Bed be- 
neath the Red Crag at a pit designated 
as Pit No. 1 on the north bank of the 
River Gipping at Bramford, near 
Ipswich. TTte photograph at the top 
of the page shows the section of the pit, 
the Bone Bed lying at the base, upon 
the harder clay upon which I am stand- 
ing. In their work at this quarry its 
owners remove and dump the surface 
soil, the boulder clay, and the glacial 
gravel, while the loamy sand, repre- 
senting the Red Crag, is utilized in 
making bricks. When we started exca- 
vating in 1926 we found an area of con- 
siderable extent of this loamy sand left 
in place upon the underlying Bone Bed, 
and before beginning to search for any 
specimens in this latter deposit the 
loamy sand was harrowed away. Thus 
it is clear that any object found in the 
compact Bone Bed must be referred to 
that deposit and could not have been 
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FOUR ASPECTS OF THE MANUFACTURED SLING STONE 


Drawn by the author. Natural size. The Pliocene Epoch preceded the Pleistocene, or 
(j^lacial Epoch, but the author and some others place the first (glaciation in the Pliocene Epoch 


derived from any higher and later ac- 
cumulation. The Bone Bed at Pit 
Number 2, Bramford, rests at an eleva- 
tion of about 100 feet and occupies 
its normal position in the area under 
dicussion upon the surface of the 
harder clay. Further, its contents, as 
examined by me, accord with those of 
the other exposures of the same deposit 
m various parts of Suffolk, and are 
made up of typical Bone Bed material. 
Moreover, the beds surmounting the 
loamy sand at Pit Number 2, Bramford, 
do not exhibit signs of glacial disturb- 
ance such as might have ploughed into 
the Bone Bed and rearranged it with 
later material. 

The conclusion therefore must be 
that the remarkable object now to be 
described which was removed from the 
Bone Bed by my trained excavator, 
John Baxter, formed an integral part of 
that deposit. 

W HEN the diggings carried out in 
1926 were in progress, the vari- 
ous specimens deemed worthy of pre- 
servation were brought to my house, 
labeled, and put away in drawers. 
Among these items was an egg-shaped 
object which my excavator brought 
home because of its somewhat unusual 
form. This specimen, 1 regret to say, 
I did not submit to any close examina- 
tion, and its real and remarkable nature 
remained unrecognized until the occa- 
sion of a visit to my house of the 
(iistinguished archeologist, Professor H. 
Breuil. Prof. Breuil was greatly im- 
pressed with the object and, at my re- 
quest, wrote the following account of 
it for insertion in the records: 

“While I was staying in Ipsw ich with 
my fnend J. Reid Moir, w^e were ex- 
amining together a drawer of objects 
from the base of the Red Crag at Bram- 
ford, when Mr. Moir showed me a 
singular egg-shaped object which had 
been picked up on account of its un- 
usual shape. Even at first sight it ap- 
peared to me to present artificial 
striations and facets, and I therefore 
examined it more closely with a min- 
eralogist's lens. This examination 
showed me that my first impression was 
fully justified and that the object had 
been shaped by the hand of man. In 
shape it is like a rather elongated egg, 



PLIOCENE FLINT SCRAPER 


lived a race of hunter* who were 
adepts at flint flaking. . . , See the text 


with one end slightly blunter than the 
other. At each end there is a small de- 
pression or punctuation, and other 
punctuations are visible on the body of 
the object, four or five being grouped 
together in places into a rhomboid, or a 
straight line. It is possible that these 
are merely due to the decomposition of 
crystalline grains included in the gen- 
eral mass (which appears to me to re- 



' ^ 

SKIN DRESSING TOOL 

This also was found in ihr Bonf» 

It was doubtloas used for diessing skins 

semble steatite). These tmy depres- 
sions are still filled with grams of sand 
cemented with ochrous and manganese 
material, spots of which have stained 
the object at various points on its 
exterior. 

“The whole surface of the ‘egg' has 
been scraped with a flint, in such a way 
that it IS covered with a senes of facets 
running fairly regularly from end to 
end. Each one of these facets is made 
up of a number of longitudinal stria- 
tions, the fine parallel lines being of un- 
equal depth, as though they had been 
made by a slightly broken edge of flint, 
A number of fine concentric incisions 
are visible at one of the poles; and 
others more or less oblique, one of the 
latter being fairly deep. The scraping 
described above covers the whole sur- 
face of the object and penetrates into 
its irregularities. As it stands, the ob- 
ject is entirely artificial, and although 


somewhat smaller it recalls the steatite 
sling-stones of New Caledonia." 

With this excellent report I am in 
agreement. The specimen has now 
been submitted to various well-known 
archeologists who have without ex- 
ception agreed that it is artificially 
shaped, and conforms in its general ap- 
pearance with the sling-stones men- 
tioned by Prof. Breuil. The object, 
which is of a greyish-brown color, 
weighs, approximately, one half ounce. 
It measures in greatest length 1 ? « inch, 
and in greatest width y% inch. The 
material of which it is composed seems 
now very hard and its exact nature, at 
present, remains in doubt. I imagine 
that, at one time, the specimen must 
have been in a somew^hat softer condi- 
tion to allows of the shaping being car- 
ried out as, in its present state, such 
shaping would, 1 believe, be impossible. 
In experiments I conducted in shaping 
clay with a sharp piece of flint I found 
that I produced markings in every way 
comparable with those observable upon 
the “sling-stone." 

The specimen is illustrated by a 
photograph and by drawings which 


ANOTHER FIND 

A jiirmng tool r ade from bone. Thetw 
dra>Mng8 are tb (»e eights natural size 

are reproduced above. ITie photo- 
graph appears in the opposite page. 

There w'ould seem to be no need to 
stress the importance of the discovery 
of this “sling-stone" in a Pliocene de- 
posit. It has suddenly illuminated, as 
it w^ere, the human Pliocene stage, and 
shows us a picture of man’s advance- 
ment hitherto regarded as impossible 
at that remote epoch. This “sling- 
stone" is more than an ordinary arti- 
fact —it is a work of art — and its signi- 
ficance upon our whole outlook on the 
antiquity of the human race must be 
profound. 
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PART OF THE BOULEVARD FROM SUTRO HEIGHTS 

An old Hf‘<*tion of the esplanade that in built alon^ the sea beach of Golden Gat-e Park. 
The new and broader extension runs off in the distance. It is a popular recreation point 


Esthetic Engineering 

Ho<w San Francisco Anchored Shifting Sands and Built a Beautiful 
Boulevard on What Had Been a Barren Waste 


M any of San Francisco's civic 
achievements have excited 
universal admiration. And 
no wonder! A smouldering 
mass of ruins after the earthquake and 
fire not quite a quarter of a century 
ago, this Pacific Coast city has had the 
advantage of being able to start anew, 
practically to build according to mod- 
ern ideas from the ground up and to 
take advantage in its city planning of 
experience gained from the former mis- 
takes which the disaster had blotted 
out. The spirit of modernity therefore 
prevails in a great many of the city's 
buildings and public works. 

The foresight of the city planners is 
reflected in a thoroughfare which is 
now nearing completion under the di- 
rection of the San Francisco Park 
Commission with Superintendent John 
McLaren in charge. In fact, this new 
boulevard, which is called the Great 
Highway, is said to rank second to no 


By C. W. GEIGER and RUTH SABICHI 

other of this city's proud possessions. 
It is 400 feet wide and extends from 
the world famous Cliff House in the 
city, three miles southward to Sloat 
Boulevard. Extension of the solid 
concrete esplanade from Fulton Street 
to Lincoln Way is a part of the work. 
This covers the entire frontage of 
Golden Gate Park and its completion 
will mark the culmination of years of 
planning. 

T here are three primary phases 
of this great work: the construc- 
tion of the concrete esplanade, the use 
of sea bent grass for building up the 
area on which the highway is con- 
structed, and the building of the high- 
way itself. 

At the section near Lincoln Way, 
where the work under the careful super- 
vision of John McLaren is being done, 
a great problem was presented to the 
engineers. This was the conquering 


of the drifting sand which previously 
was piled up or blown away by wind 
and waves. “Sea bent was the an- 
swer to this problem,” said Mr. Mc- 
Laren. “This deep-rooted grass, an 
immigrant from France, has done more 
to add to the area of San Francisco 
than any other agency of which I am 
aware. Sea bent, of which we planted 
the first seed many years ago, has re- 
claimed probably 150 acres along the 
beach from Lincoln Way south to the 
city limits. It has such a peculiar 
adaptability that it thrives best in 
sand where the wind is strong. The 
deep roots and tall leaves hold the 
sand so that drifting is prevented and 
the sand is made to pile up. By pre- 
venting the sand from blowing inland 
the beach has gradually been extended 
seaward.” It is upon this reclaimed 
sand that the boulevard is being con- 
structed. 

It is doubtful if there is anywhere in 
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the world a thoroughfare as wide and 
as beautifully built as the Great High- 
way. "nie various drives and walks 
on tids thoroughfare are laid out 
as follows, from east to west: First, 
there is a 15-foot walk, then a 40- 
foot service road which is used for 
general traffic in both directions. To 
the west of this is a 60-foot section of 
lawn and shrubs sloping up to a 
level about 8 feet higher than the 
lower road. Then comes a 20-foot 
bridle path, and west of this a lawn 

















PREPARING THE BOULEVARD GRADE 

Th« houlpvard was built upon sand driftw -land that had Iw^on reclaimod 
by planting; a<»a bent firrJiss- This illustration ahows the work of grading 


A STRETCH OF LAWN 

At the left is the eaatern footpath and 
roadway, in front w a lawn section, and 
at the right are the main roadways 

10 feet -wide. West of this lawn there 
is a 50-foot concrete road for one-way 
traffic. Then there is another stretch 
of grass and shrubs and another 50- 
foot concrete roadway for one-way 
traffic. Between the western side of 
the last mentioned roadway and the 
ocean beach is another lawn set with 
trees and shrubs, and also a wide 
foot-path. From this foot-path, 
the slope down to the beach 
sands is heavily planted with 
sea bent and trees, generally 
cypress, to prevent drifting. 

An underpass which will 


THE “H” BEAMS > 


permit pedestrians to walk 
from the Ocean Beach 
Chalet to the beach with- 
out encountering traffic, 
and an adjacent equestrian 
ramp are among the engi- 
neering features of the 
project that have attract- 
ed widespread interest. It is believed 
that the equest|i«ii ramp is a ne^\ de- 
parture in highway construction. It will 
enable horsemen to ride down the face 
of the esplanade to the ocean and w ill 
serve further as a protection against 
high tides during storm periods. The 
ramp is built directly on the face of the 



esplanade and is reached from the 
main highway. 

The first sections of the esplanade 
were built many years ago, and, suc- 
cessfully withstanding many winters of 
pounding by the Pacific Ocean, have 
demonstrated that this is a satisfactory 
method of protecting the world-famous 
beach. The esplanade is constantly 
being extended as money is provided; 
the last extension, just completed, pro- 
vider? a solid concrete esplanade from a 
short distance south of the Cliff House 
to Lincoln Way. 

T he popularity of this great en- 
gineering project which lends an 
esthetic note to an already beautiful 
park is attested by the fact that 
every day hundreds of motorists 
park their cars back of the es- 
planade (and on Sundays and 
holidays this number of 
motorists is increased to 
thousands) where they may 
view^ the mighty Pacific in 
absolute safety. Here they 
may rest and w^atch the 
waves pile up the sand 
again.st the steps of the es- 
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READY TO POUR CONCRETE 

Fomw, rdnfordM ileel, and the beama with tar in thejr aide 
all may for the concrete. N ote the complex reinf brdng 


THE FINISHING TOUCHES 

Concrete has been poured around the projecting tops of the piles 
and men are making the final connections of reinforcing steel 
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FOR THE EQUESTRIAN RAMP 


Workmen placing the formal m which is to be poured the concrete for the eouestnan ramn. 
This ramp permits horses to be ridden down from the boulevard above to the beach sands 


planade in the winter time so that the 
w ater line is far out from the base, or 
see it removed during the summer 
months so that the waves break almost 
directly upon the steps below them. 

The esplanade has a front wall which 
was formed by driving interlocking 
concrete piling to a depth of 13 feet be- 
low extreme low tide. ‘^Bleachers,*' or 
steps, have been built in the lower sec- 
tion. The top bleacher riser develops 
into a rollway and this rollway ends at 
the top of, and forms part of, a three 
and one half foot parapet wall with re- 
turns at each side of each stairway sec- 
tion. Beyond this parapet is a 20-foot 
concrete sidewalk with weep holes to 
release wave water. Behind this es- 
planade IS the Great Highway extend- 
ing from the Cliff House to Sloat 
Boulevard along the Pacific Coast for 
about three miles. 

T he method of constructing this 
mighty esplanade which has suc- 
cessfully withstood the pounding of the 
ocean embodies several unique fea- 
tures. The concrete piling was placed 
by four water jets, one jet being held 
at each comer of each pile as it was 


driven. The piles that form the front 
row— that nearest the ocean — were 
interlocked by means of steel construc- 
tion. After the piles were driven, the 
sand between their upper ends was 



PARTLY COMPLETED 
The bleachers completed, the wall yet to 
be built — ^looking toward Sutro Heights 


washed out and the apace around the 
projecting piles filled with concrete, 
making practically a solid concrete 
wall. The steel interlocking makes it 
impossible for the piles to pull away 
from each other, either vertically or 
horizontally. 

This steel interlocking works some- 
thing like the tongue and grooving in 
flooring. In setting the piles, they were 
picked up by a crane and raised so that 
the interlocking steel in the bottom of 
each suspended pile fitted into the in- 
terlocking steel at the top of the last 
pile driven. It was then lowered so 
that the bottom of the pile rested on 
the sand. The jets were then started 
and, as the sand was washed from un- 
der the bottom of the pile, its weight 
caused it to sink into its final position. 

T he work is provided with ex- 
pansion joints in the form of 
heavy concrete ‘‘H'^ beams so that 
there is no danger of cracking. On 
each aide of the ‘‘H'' beams there is a 
groove running the entire length of the 
beam. Hot tar is poured into these 
grooves and the concrete which forms 
the bleachers is then poured. Run- 
ning into the grooves, the fresh con- 
crete, because of the tar, does not stick 
to the “H*' beams, thus giving a slip 
joint which allows the concrete to ex- 
pand and contract, after setting, with- 
out cracking any of the other work. 
The grooves also extend to the top of 
the back wall, thus binding the entire 
structure rigidly together, yet at the 
same time permitting the sections to 
give when struck by a high wave, due 
to their lack of rigidity or, we might 
say, due to their flexibility. 

The lower ends of the “H” beams 
rest on the interlocked sheet piling. A 
concrete slab four feet thick and six 
feet wide binds the lower end of the 
beams to the top of the interlock- 
ing piles. At the upper end of beams 
bearing on pedestal piles is a similar 
cap which ties the upper portion of the 
beams to the pedestal piles. There is 
also a groove, similar to those in the 
“H" beams, which provides expansion 
joints for the rollw ay. 



IN SUMMER TIME AND IN WINTER 

Dunng the summer the bleachers, or risers, are washed free of Winter storms pile up sand affainst the bleachers as shown in flds 

sand by the action of the waves and furnish convenient seats photograph but this Is gradually washed away the waves 
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CANTALOUPE BALL SALAD 

When these men get back on their cars one more dessert will be 
added to their repertoire. The kitchen simulates the real thing 


STEWARDS AND CHEFS FRONT 

The instructing chef is demonstrating to a group of stewards 
and chefs the proper method of preparing the meat for roasting 



AN IMMOVABLE DINING-CAR KITCHEN A LESSON IN MANNERS 

One end of the pantry and kitchen of the training school The This is a view of the dummy dining compartment in the Penn- 

arrangement-s are exact duplicates of those on railroad trams sylvania's training school and kitchen for dimng-car employes 


When the Dining-Car Staff Goes to School 


Y OU have perhaps often won- 
dered at the deft service and 
tasteful viands which the din- 
ing car affords. These are the 
net result of very efficient training and 
the use of excellent materials. Then 
the question arises, dining cars 
pay?" No, they do not. One large 
trunk line tells us that their dining cars 
"went into the red" for seven hun- 
dred and fifty thousand dollars in 1927. 
Another road advertises the fact that 
they lose 19 cents on every meal served 
on their dining cars. You might ask, 
"Why do they run them?" The answer 
is— competition. Passengers have to 
be fed one way or another, and the din- 
ing is quicker and more satisfactory 
than the old station restaurants where 
the whole trainload was disgorged for 
20 minutes of indigestion. 

The Pennsylvania Railroad main- 
tains a school for dining-car employes 
at its commissary at Columbus, Ohio. 
Every dish on the menu is prepared from 
prints instructions, but the end is not 
there. Personal instruction is added in 



^‘ROAST BEEF RARE»» 

This teacher-chef knows how to cook 
roast beef and his pupils will be shown 
how to duplicate the culinary feat 


a school which is an exact reproduction, 
both in space and equipment, of the 
latest type Pennsylvania Railroad din- 
ing-car, built into and forming a part of 
the Columbus commissary. Every fea- 
ture from kitchen utensils, range, boiler, 
and pantry, to the dining-room and 
tables for patrons, has been faithfully re- 
produced in the commissary. Even the 
connecting aisles and corridors have 
been retained. The men see every- 
thing done ii an ideal way, by skilled 
instruct^s. ^ ot only the chefs but the 
waiters recen ‘ from time to time les- 
sons which hrmg them up-to-date after 
their initial instruction. All new em- 
ployes undergo rigid training and in- 
struction before actual service on the 
road. Under the present arrangement 
the men go to school for an hour's in- 
struction before they leave for their road 
trips. The average employe spends 
approximately three hours a week at 
school. Tests are also made to develop 
improved methods in the preparation 
of dishes and their combinations to be 
served on the diners en route. 
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American Passenger Air Transport — III 

Many Facts of Qreat Interest to the Prospective Airline 
Passenger Are Here Discussed at Length 

By PROFESSOR ALEXANDER KLEMIN 

Dmiu*! Guigmnhejm SchooJIof AeronmutiOM, New York University 
Aaaoctmte Editor. SciiCNTiric American 


(Concluded from Noi^ember) 

I N technical circles, there is still 
some argument as to the compara- 
tive merits of single-engined and 
multi-engined planes. The argu- 
ments in favor of the single-engined 
plane are somewhat as follows: That 
they give the pilot less to think of at 
one and the same time; that the pilot 
has fewer gages to look at and only 
one engine to listen to; that a single- 
engined plane is more efficient than a 
multi-engined plane; that, while un- 
doubtedly a multi-engined plane is 
more reliable as regards power plant, 
there are other hazards such as stall- 
ing, pilot’s mistakes, fog, and bad 
weather to contend with, and that a 
multiplicity of engines is no safeguard 
against such hazards. 

The very definite replies to these ar- 
guments is that safety is paramount 
and that while a more reliable power 
plant does not of itse’f insure safety, it 
is a most important contributing fac- 
tor; that the pilot of a multi-engined 
plane soon accommodates himself to 
his task; and that nothing contributes 
more to a feeling of security among 
passengers when flying over unfavor- 
able terrain, than the sight of three 
powerful engines in lieu of one. 

No less an authority than Colonel 


Lindbergh has definitely expressed 
himself in favor of three or even four 
engines. The general practice of our 
operators also indicates that the multi- 
engined idea will prevail. A survey of 
the various airlines gives the following 
data relative to the type of planes in 
use: Single-engined planes on 16 
passenger lines; twin-engined amphib- 
ians on four lines (the Sikorsky am- 
phibians are quite capable of flying on 
one engine out of the two); three- 
engined planes on 16 lines. There is 
little doubt that» as air traffic increases 
in volume, very few passenger lines will 
be equipped vdth anything but multi- 
engined machines* 

I T is interesting to note General At- 
terbury’s reasons for theselectionof 
Ford trimotor planes for the T. A. T. 
“A number of tests were made by Colo- 
nel Lindbergh and his associates on the 
technical committee, of different pas- 
senger planes, at Los Angeles, Seattle, 
New York, and Detroit. These tests 
lasted well into the fall of 1928, as new 
models of passenger planes were being 
perfected. The t;^ of ship finally se- 
lected for the ini^al order was a Ford 
trimotor, all-metal monoplane, capable 
of carrying ten passengers. The first 
consideration in making this selection 


was that of safety. Trimotored ships 
can fly on any two of their three motors; 
and, with only a single motor running, 
will lose altitude so slowly that they 
still have a wide landing radius — more 
than 50 miles, for example, from a 
10,000-foot altitude.*’ Granted that 
more than one engine should be used 
for passenger air transport, there is still 
the question as to whether two or three 
engines should be used. The answer is 
one of simple arithmetic: If the twin- 
engined plane can fly on one of its two 
engines, then it is much safer than the 
three-engined craft, because it has only 
two engines to give possibility of trouble 
instead of three. 

When one engine in a twin-engined 
plane quits, the following difficulties 
arise: 

The engine still functioning gives 
through its propeller a powerful eccen- 
tric thrust, which tends to turn the 
machine violently round. The pilot has 
to apply powerful rudder, and bank the 
machine somewhat. Both these actions 
increase the horsepower required to 
keep the plane flying. At the same time 
the propeller of the remaining engine 
is working under disadvantageous con- 
ditions, Wauae it has to absorb the 
full power of the engine while the tor* 
ward of the plane i$ alow* 
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A few years ago, plane designers 
thoiight it impossible to meet these con- 
ditions. Now by improvement in aero- 
dynamic design, by careful study of 
propeller characteristics, and by the use 
of special rudders at least two twin-en- 
gined transports have definitely shown 
that they can fly on one engine alone. 
These are the Sikorsky amphibian and 
the Curtiss Condor. 

I F they give proof of this quality un- 
der continued service conditions, 
designers may rapidly swing to twin- 
engine design. Besides the possibility 
of greater power plant reliability, a 
twin-engined machine has a number of 
advantages. The propeller placed at 


passenger Curtis Condor, which pre- 
sumably embodies much of the experi- 
ence gained by operators to date, (See 
also article on page 488 of this issue. 
Editor.) 

The first point of difference between 
the Condor and other large passenger 
airplanes, is that the Curtiss is powered 
with two instead of three engines. The 
Condor has climbed to and maintained 
an altitude of more than 5000 feet when 
fully loaded. If similar performance is 
maintained under service conditions, a 
real element of safety will have been 
added. Engine maintenance costs, an 
important point in airplane operation, 
are also likely to be less than with three 
engines. 


horsepower 14.47. The performance 
is as follows: high speed — 139 miles per 
hour; landing speed — 49 miles per hour; 
cruising speed — 116 miles i>er hour; 
absolute ceiling — 19,200 feet; and max- 
imum range at cruising speed of 116 
miles per hour — five hours. 

The framework is entirely of metal, 
mostly duralumin. The biplane form 
of wing cellule was selected to keep the 
span to reasonable dimensions and pro- 
vide a light structure. The engines are 
geared down 2 to 1, so that the 13-foot 
propellers may work in correct rela- 
tionship to the speed of the plane. 
Wheel brakes are standard equipment, 
as are gasoline dump valves, running 
lights, and signal flares. 


the nose of a very large cabin fuselage is 
never highly efficient. In the twin-en- 
gined job, no such blanketing need be 
feared, since the engine nacelles can be 
nicely streamlined. The pilots can now 
be placed at the very front end of the 
fuselage where their vision is unim- 
peded. Engines, gasoline system, and 
piping can be removed from the fuse- 
lage, thus adding to the safety and com- 
fort of the passengers. Since there is no 
engine in the nose, vibration is likely to 
be decreased in the cabin. These are 
all important considerations. 

In view of the large number of plane 
types employed in passenger transport 
(descriptions of several of which have 
already appeared in the Scientific 
American) we shall be obliged to deal 
with them rather briefly. It may be of 
interest, however, to give greater detail 
on the very latest (at the time of writ- 
ting) large passenger transport, the 18- 


Furthermore, the engines 
are water-cooled instead of 
being air-cooled. The argu- 
ments advanced are that 
water-cooled engines are less 
noisy than air-cooled types 
with their exposed valve gear, 
that with varying weather 
conditions, temperature regu- 
lation in the water-cooled 
type is finer, and that with 
proper care, the water-cooled 
type is actually more reliable. 
These are plausible argu- 
ments, although the “come- 
back' ' of the water-cooled 
type is by no means a cer- 
tainty. 

The general characteristics 
of the Condor are: Engines — 
two Curtiss Conquerors 
(geared down) with a total 
horsepower of 1200 at 2400 


revolutions per minute; 



THE TWO-MOTORED ‘"COMX)R” 

AhotfC' A three quarter rear view of this IS-pasa^gcr lane. Above at right. The 
interior of th<* pilota' cnmi>art ment ahowinij thtf dual 'ontrola and the complete 
instrument board. Lift: Looking toward the rear of + le passenger compartment 


weight empty — 11,352 
pounds; useful load - 6026 
pounds; crew — 510 pounds; 
fuel and oil — 1916 pounds; 
pay load - 3060 pounds for 
passengers, 540 pounds for 
baggage; gross weight -17,378 
pounds; length overall - 57 
feet 1 inch; span overall— 91 
feet 8 inches; wing area — 15F2 
square feet; wing loading in 
pounds per square foot— 1 1. 50 ; 
power loading in pounds per 


Radio co^nmunication with the 
ground is essential at all times. The 
radio equipment, installed by the 
Radio Corporation of America, consists 
of a 100-watt combination telephone 
and telegraph transmitter operating on 
600- to 950-meter wavelengths. Its 
source of power is a dynamotor which 
draws its current from the standard 
landing-light batteries of the plane* 
The receiving equipment is designed for 
frequencies used by the marine stations 
of the United States Coast Guard and 
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toilet, towel racks, and mirrors. 

Pilots enter their forward 
compartment through a door 
in the floor and without pass* 
ing through the passenger 
cabin. The ladder for this en- 
trance folds back under the 
ship when not in use. The 
courier is seated in the ante- 
room behind the passenger 
cabin. 

Altogether this new plane 
meets admirably the require- 
ments of passenger comfort 
which we have discussed pre- 
viously. 

One of the best known pas- 
senger planes is the Ford tri- 


the stations of the Airways Division of 
the United States Department of Com- 
merce. The entire equipment weighs 
but 145 pounds and was developed 
by the Radiomarine Corporation of 
America. A trailing wire antenna is 
used. 

The chairs in the Condor are com- 
fortable and luxurious, although they 
can be lifted by a small child. They 
have high backs tapering to padded 
headrests, and are covered with durable 
top-grain leather. These “super-chairs'' 
are adjustable automatically to any 
angle of inclination. The passenger 
accomplishes this adjustment by lean- 
ing back to a satisfactory position; the 
chairs will retain the exact angle. 

Draughts or excessive cold will not 
be tolerated by the traveling public, 
yet fresh air is demanded. The 
Condor cabin has 48 cubic feet of air per 
person, since there are 18 passengers, a 
floor area of 138 square feet, and a 
cabin height of 6 feet 3 inches. Also 
there are ventilators for admitting air 
through the roof of the plane, and capa- 
ble of being carefully regulated. One is 
located in the pilot’s compartment, one 
in the main cabin, and one in the 
lavatory. 

^1^0 avoid the discomforts of leakage 
A in an exhaust gas heater, steam heat 
is employed. Two small radiators weigh- 
ing less than a pound and containing 
superheated steam are located below 
, openings in the floor. The steam is ob- 
tained from two tiny boilers located in 
the exhaust manifolds of the engines. 

The interior of the cabin is divided 
into three compartments, separated 
from each other by arches. Each com- 
partment accommodates six passen- 
gers, and if desired the operator can 
shut off each compartment from the 
other by means of doors, thus giving 
the equivalent of a railway drawing 
room. The compartments have at- 
tractive carpets and the interiors are 
finished in light-weight paneling upon 
which the grain of natural wood has 
been reproduced. Over each seat is a 
rack on which light articles may be 
placed. 



There is a window beside each set of 
seats. The windows are fewer in num- 
ber and smaller than one would expect, 
but the vision is adequate. The reason 
for smaller window space is probably 
that glass is a poor insulator of sound 
and heat. For sound-proofing and 
vibration-damping purposes an air 
space of approximately three inches 
exists between the inner and outer walls 
of the cabin, packed with a sound and 
shock-absorbing material. (See second 
part of this article in our November 
issue. Editor.) 

Provision is included for the installa- 
tion in the main cabin of a private com- 
partment with four sleeping berths 
each 28 inches wide. For night flying 
the Condor cabin can be converted into 
a sleeper with 12 full size berths. Space 
can also be arranged for the installation 
of a desk set, buffet, and a refrigerating 
system at the order of the operating 
company. 

All baggage is carried in two metal- 
lined compartments, one in each out- 
board engine nacelle aft of the gas 
tanks. This is a new wrinkle in air- 
plane design, as it leaves all available 
cabin space at the disposal of the pas- 
sengers, and also makes it impossible 
for baggage to be spilled into the 
passenger compartments. 

This t 3 rpe of plane is equipped with 
a lavatory including wash basin, 


motor which is used by the Maddux 
Air Lines, the National Air Transport, 
the Stout Air Service, and several other 
organizations. This plane has the 
distinction of being the only multiple- 
engined passenger plane in America 
constructed entirely of metal. With 
three Wasp engines it has a high speed 
of 130 miles per hour, weighs 6700 
pounds empty, and has a useful load 
of 4100 pounds with seating capacity 
for 12 occupants. 

The Fokker F-i 0 super-trimotor, 
equipped with three Pratt and Whit- 
ney Wasp engines of 425 horsepower, 
used by Pan-American, Western Air 
Express, and other airlines, took the 
world by storm when it made its first 
appearance. It is probably the fastest 
plane of its size in the world, having a 
maximum speed of approgimatelly 150 
miles per hour, and a cruising speed of 
125. Its cabin is the last word in lux- 
ury, having specially constructed lounge 
chairs fitt^ to the full- vision windows, 
running w^ter in a complete lavatory, 
toilet facilities, special compartments 
for personal baggage, buffet facilities, 
et ceterh. It accommodates 12 pas- 
sengers witti an operating of three. 

The amphibian gear is hydraulically 
operated and can be retract in a few 
minutes. Carrying eight pasaengers 
and two pilots, the plane has a top 
speed of 128 miles per hour with two of 
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its engines functioning. The weight 
empty is 6875 pounds; gross weight is 
9176 pounds. The area of the wings 
(the wing cellule is termed a sesqui- 
plane because the lower wing is so much 
smaller than the upper) is 720 square 
feet. 

The Sikorsky twin-engined amphi- 
bian is another famous passenger plane. 
It is used by Pan-American Airways 
between Miami and Nassau, and by 
Western Air Express between Los 
Angeles and Catalina Island, as well as 
by other operators, and is giving splen- 
did service. The Sikorsky S-S8 has a 
short boat hull which makes for light- 
ness, and the tail surfaces are carried 
on a form of outrigger from the upper 
wing. The amphibian has again and 
again demonstrated its ability to fly on 
one engine. The design of the two ver- 
tical tail surfaces is partly responsible 
for this. They are placed in the slip- 
stream of the engines and are cambered 
only on the side where they face one an- 
other. As a result, when one engine 
fails, the slip stream of the other engine 
automatically produces a side force on 
the tail surfaces in its rear, which 
counteracts the eccentric thrust of the 
propeller. 

Our transport companies are ex- 
tremely proud of their pilots. They are 
hardy, courageous young men, who 
have been ‘"through the mill,*" either as 
Army fliers or airmail pilots or both. 
It is now fashionable to put them 
into natty uniforms like those of the 
T. A. T. pilots in our photograph. 
There are very specific reasons why 
pilots are being put into uniforms. 
People on the ground are apt to resent 
advice from a pilot whom they cannot 
distinguish from any other individual. 
Prom a man in uniform they will gladly 
receive warning of a dangerous pro- 
peller, The uniform should also help 


to maintain the dignity and esprit de 
corps of the pilot. Another useful 
touch is calling the chief pilot Com- 
modore and the pilot of each plane 
Captain. 

Mr. C, M. Keys predicts, ^‘There 
will grow up in this country a large 
class of pilots that is now repre- 
sented by a handful of men on the great 
airmail lines of the country. These 
men will be as familiar with the country 
over which they fly as your locomotive 
engineers operating on short lines of the 
main-line railways of the country. 
They will know every high tree, every 
wire, every grain elevator, and every 
church spire along their right-of-way. 
They will be trained to a rigid discipline 
that will not allow variation.*’ 

P eople frequently say that thepilot 
will ultimately sink, as equipment 
improves and experience increases, to 
the level of an aerial chauffeur. V/e 
doubt this very much. In fact the most 
serious problem for air transport will be 
the provision of a sufficient number of 
well trained men. There are real dis- 
appointments in store for the young 
men who take a short ten-hour course 
of flying instruction, and expect that 
they are in line for positions on transport 
lines, with possible earnings of six to 
seven thousand dollars a year, when 
the pilots of T. A. T. have each an 
average of flying time of over 3000 
hours. 

It may be of interest to our readers 
to know the requirements of the De- 
partment of Commerce for a school 
which trains Transport Pilots: such a 
school must give a minimum of 200 
hours total flying time, of which at 
least 36 hours is dual instruction, and 
including time on two types of planes 
other than those used for dual instruc- 
tion. Students must also be given 


solid instruction in air commerce regu- 
lations, engines, and airplanes, includ- 
ing history of aviation, theory of flight, 
nomenclature, aerodynamics, rigging, 
meteorology, aircraft instruments, shop 
practice, and so forth. 

Probably a minimum of 600 hours 
will be needed before a pilot can grad- 
uate from the position of assistant pilot 
to chief pilot on a passenger machine. 
It is probable also that all transport 
pilots will receive instruction in blind 
flying, where a man is required to fly a 
plane over a ten-mile course with his 
view of the ground cut off, using only 
his instruments to guide him, while a 
second pilot checks the route. 

One of the main difficulties that 
American air transport has had to face 
was the lack of an airport close to the 
center of New York City. This lack 
is rapidly being remedied, and innum- 
erable airports have been, or are being 
constructed in cities both large and 
small. The first stage in the evolution 
of the American airport was a more or 
less level field, with a hangar and a 
large sign board. The second stage 
was a large, splendidly equipped land- 
ing field, well located geographically, 
with the long and well prepared run- 
w'ays, completely equipped hangars 
and shops, g(K)d field illumination, and 
service systems including fire protec- 
tion, heating and ventilation, lighting 
of buildings, water supply, fuel and oil 
supply, signal and communication sys- 
tems, weather service, et cetera, which 
is deserving of an A rating from the 
Department of Commerce. The next 
stage will have to be, if passenger travel 
is ever to become popular, the provision 
of real air passenger terminals. Colonel 
Lindbergh, testifying before the Joint 
Committee on the Washington Airport, 
was of the opinion that in this regard 
{Pica He turn to page 548) 
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PREPARING TO STRING THE CATWALK CABLES ON THE HUDSON RIVER BRIDGE 

Reels of Wire ropt*8 wprp mounted on barges and, after tht*ir <*nd« river as the barges were towed aeross They were then lifted to 

anchored, were paid out and allowed to rest on the bottom of the the tops of the towers. Catwalks were ctimpleled late in September 


Wires and Cables for a Great Bridge 

Manufacture of the Wires for the Cables and Suspender Ropes 
of the Hudson River Bridge, New York City 

By A. K, c:RIPPS* 


P ROGRESS has been called the 
highway of human endeavor 
bridging the gap 'twixt past and 
future. Retracing our steps on 
this highway, we find that nearly a 
century ago, in 1831, John A. Roe- 
bling, a young civil engineer, left 
Saxony in Germany, arrived in America, 
and settled in Pennsylvania. A man 
of vision, a disciple of progress, it was 
he who first introduced the art of wire- 
rope making to this country, h'rom 
the designing of ropes for canal port- 
ages and inclined planes, he graduated 
to the erection of small suspension 
bridges. 

In 1856 the Niagara Bridge, made 
possible by Roeblmg's vision, was 
opened to the public. This was 
followed by others of increasing length 
until, in 1867, the Cincinnati-Coving- 
ton Bridge, with a span of 1057 feet, 
was completed, after the pioneer had 
surmounted opposition and difficulties 
that would have dismayed any other 
than an enthusiast. 

As early as 1865, plans had been 
drawn for the erection of a suspension 
bridge between the cities of New York 
and Brooklyn. Engineers scoffed and 
technicians derided the idea. It seemed 
beyond engineering reason to suppose 
that wire could support a span of 

* Of John A. Rocbling** Sons Comimny 


1600 feel at a height of 135 feet above 
high water, but again the visionary, 
^\ith faith in his own ability, tri- 
umphed. His plans were approved by 
a selected board of federal engineers 
appointed by the President of the 
United States in 1869. The designer, 
unfortunately, was not spared to see 
the#completion of the work, for he 
died as the result of an accident during 
this same year, on duty at his post 
while placing the site for the base of 
the bridge tower on the Brooklyn 
side. Work began on the foundations 
for this tower on January 3, 1870, 
and the enduring monument of granite 
and wire was completed by John A. 
Roebling's son, Colonel Washington A* 
Roebling, despite numerous difficulties 
and prejudices. 

I N 1883, with fitting ceremonies 
attended by both federal and state 
officials headed by President Arthur, 
there was opened to the public ‘what 
was then the eighth wonder of the 
world: the Brooklyn Bridge, 

Years have paesed, and during those 
years American ingenuity has gone 
from triumph to triumph in the art cd 
bridge building. The East River has 
been spanned thrice since by the 
Williamsburg, the Manhattan, and 
the Queensboro Bridges. The two 


former are suspended by cables made 
from Roebling wire. The Hud^n 
River has been spanned at Pough- 
keepsie and at Bear Mountain. From 
the linking of cities we have progressed 
to joining the highway systems of 
sovereign states. 

On July 9, 1929, the first foot- 
bridge cable was raised from the bed 
of the Hudson River and lifted to the 
top of two towers, one at Fort Lee, 
New Jersey, and one at Fort Washing- 
ton, New York. The engineering 
marvel of the century had become more 
than a dream. Two great states had 
another mutual bond— the Hudson 
had been bridged. 

To obtain an idea as to the im- 
mensity of this project one must 
necessarily draw comparisons. The 
Brooklyn Bridge took 13 years to 
build and cost 25 million dollars. The 
new Hudson River Bridge will be com- 
pleted in a space of five years and will 
entail the expenditure of fiO million 
dollars. The former has a span of 
1600 feat supported by four main 
cables, each >^th a diameter of 15^ 
inches and each composed of 5296 
wires weighing 900 tons. The latter 
has a spaU of 8500 feet with four main 
36-inch diameter cables, each weighing 
7125 tons. Each of these thhm ^ 
composed of 61 strands, each con- 
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taining 434 wires, making a total of 
26,474. The towers of the Brooklyn 
Bridge are 295 feet high, while those 
of the Hudson River Bridge are ap- 
proximately 635 feet, or nearly a 
hundred feet higher than the Washing- 
ton Monument. 

Of course, with the march of progress, 
certain methods of construction used 
at the time the Brooklyn Bridge was 
erected have now become obsolete. 
These old methods have been im- 
proved upon to meet existing con- 
ditions, since the magnitude of the 
new project was inconceivable until 
recently. Without considering the 
ropes used in preliminary construction 
work, the main cables will total 57,- 
000,000 pounds of galvanized wire, 
each wire having a diameter of .195 
inches — nearly the thickness of a lead 
pencil — or 106,000 miles of wire, enough 
to go around the earth at the equator 
more than four times. The John A. 
Roebling's Sons Company, still oper- 
ated by the sons and grandsons of the 
pioneer bridge builders, are manufac- 
turing and installing these four 36- 
inch main cables, and are also furnish- 
ing and erecting the anchorage ma- 
terials. 

M ost of the wire to be used has 
already been manufactured, and 
is now in storage at the plant at 
Roebling, New Jersey. The stored 
wire covers an area of 30,000 square 
feet, and is stacked 8 feet high - 
enough to cover a New York City 
block to a height of two feet. 

The production of steel wire for 
the four cables of this mighty bridge 
is no small task when one considers 
that the seven large suspension bridges 
in this country do not contain sufficient 
wire to fabricate the cables for the 
Hudson River Bridge, and yet this 
quantity of material will be produced 
within the specified time and not in- 
terfere with the normal production of 
the plant. 

Steel for this wire is made by 


Roebling in 40-ton acid open-hearth 
furnaces. When this refined steel 
reaches the proper chemical composi- 
tion, it is poured into ingots 14 inches 
square and five feet long and allowed 
to cool slowly. After re-heating, 
these ingots are rolled into two-inch 
by two-inch blooms which are cut 
into 30-foot billets. These are re- 
heated and rolled into round rods in a 
new, continuous-rod mill costing 2,- 
000,000 dollars. 

After rolling, the rod is put through 
a normalizing process, cleaned in acid 
to remove the scale, and thoroughly 
washed, following which it is neu- 
tralized in lime and finally baked in 
ovens to prepare the steel rod for the 
cold wiredrawing operation. 

I N the wire-drawing operation cold 
wire is drawn through alloy steel 
dies of successively decreasing di- 
ameters until the correct diameter of 
.192 inch is obtained. After drawing, 
the wire is given another thorough 
cleaning operation to prepare it for 
the galvanizing bath where it re- 
ceives a coat of pure zinc averaging 
about .002 inch in thickness which 
thoroughly protects it from the 
elements. It is then wound into coils 
five feet in diameter, there being 
about 4000 linear feet of wire in each 
coil. Although this wire has received 
thorough inspection prior to its fin- 
ished state and has been tested as to 
its chemical composition and physical 
properties, it must now meet severe 
and thorough testing in its finished 
state before final acceptance; that is, 
ultimate strength, elastic limit, ulti- 
mate elongation, and bend test re- 
quirements must be met before the 
wire is accepted and placed in storage. 
Every coil must meet these require- 
ments. This means that half a million 
tests must be made to secure this 
quantity of material. 

When the material is required at 
the bridge site the individual coil is 
rewound on steel reels, each of six- 


foot barrel diameter, three feet wide, 
and containing 160,000 feet of wire. 
The individual coils are connected 
together by means of a special threaded 
connection that develops practically 
the full strength of the wire and makes 
possible a continuous wire of any 
length. 

Special machinery has been designed 
by the Roebling Company to speed 
the reeling of the wire and to eliminate 
excessive manual lifting and hauling 
of these heavy reels. This is all ac- 
complished electrically with a mini- 
mum of effort on the part of the ma- 
chine operator. A description of the 
various inventions that have been de- 
veloped by this company for the pro- 
duction and spinning of the cables for 
the new Hudson River Bridge would 
require a book to put forth, this article 
being too limited in its scope to at- 
tempt it. 

There will be about 4000 reels of 
wire necessary and special gondola 
cars have been built to carry them to 
tidewater. Here the cars containing 
the reels are transferred to car floats, 
and taken by means of tugs to the 
bridge site. From the river level they 
are hoisted by aerial tramways which 
have been constructed, one on each 
side of the river, to storage sheds at 
the anchorages. 

T he anchorage on the New York 
side is a solid mass containing 
1 10,000 cubic yards of concrete (enough 
to pave a roadway 18 feet wide and 
53 ’ 2 miles long, or half the length of 
Long Island) in which are imbedded 
1400 eye bars, approximately 40 feet 
long, each one over one ton in weight. 
There are 2100 eye bars on the New 
Jersey side. In all, the eye bars weigh 
approximately 4000 tons. The towers 
comprise 40,000 tons of structural steel, 
riveted together, on which will be 
suspended the four giant main cables. 

There was necessarily an enormous 
amount of preliminary construction 
work to be done before the main cables 


A WIRE-DRAWING BENCH 
The rod is drawn through steel dies of successively decreasing 
diameter until reduced to the proper sisoe. Die block is in circle 




AFTER GAI.VANIZING 

The receiving end of the galvanizing operations. There are 
20 five-foot reeling swifts for each outfit for galvanizing 20 wires 
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this case the rope was made 
up in three separate sec- 
tions, one for each of the 
land spans, the ends being 
Axed at the two anchorages, 
and the other for the main 
span which is laid on the 
river bed. These three sec- 
tions were joined together 
by means of a special rope 
link at the bases of the 
towers, and, at a given 
signal, cranes operating 
on the tops of the towers 
and working in unison, 
picked the rope up from the 
bottom of the river and 
lifted it to a position in a 
temporary saddle on top 
of the tower. The foot- 
bridge ropes hang at the 
proper deflection, since they 
ROPE-CLOSING, OR TWISTING, MACHINE determine the position of 

On thi8 machine, the largest in the world, the finished the completed main cable, 

wire strands are closed int<» ropes of large diameter After the placing of the 

footbridge ropes, tramway 
could be spun. After the erection of ropes t^ere strung across the interven- 
the towers and the building of the ing gap from anchorage to anchorage, 
anchorages, temporarv footbridges, or these being used for the transportation 
catwalks, were erected for the work- of erection materials and for the spin- 
men who spin the cables. The cat- ning of the cables. Following this, the 
walks are supported by four groups of vood and steel footbridge sections 
cables, each group being composed of ^^ere placed in position and clamped 
nine galvanized 2 7 8-inch diameter securely to the ropes; hand rails and 
wire ropes, formed of G strands 
of 37 NMres each laid around an inde- 
pendent \Mre rope center. It is in- 
teresting to note that there is as much 
wire material in the footbridge ropes 
on the Hudson River Bridge as in the 
main cables on the Bear Mountain 
Bridge. 

These ropes were manufactured on a 
mammoth machine that is said to be the 
largest of its kind in America —if notin 
the uorld 's^hich is capable of closing 
ropes up to five inches m diameter. I 
To enable the manufacturers to test I 
the footbridge ropes adequately, the 
world’s largest precision testing ma- 
chine was constructed to Roebhng’s 
specifications. This machine is cap- 
able of testing wire cables for tensile 
strength up to 2,000, 000 pounds. 

A t certain inter\ als, samples of the 
L suspender ropes \\ hich will hang 
from the cables and support the bridge 
floor are tested on this machine to 
their breaking point. A strain equal 
to approximately 1,300,000 pounds is 
applied before the final parting of the 
rope is accomplished. This is many 
thousands of pounds above the neces- 
sary specified strength. 

In the placing of the footbridge 
ropes from one anchorage to the other, 
an entirely new method was adopted. 

Heretofore the rope, in one continu- 
ous length, was made fast to one 
anchorage, lifted over the tower, then 

towed acroM the river on a ba^, MACHINE WHICH SNAPS HUOl 

lifted over the other tower and then , . . . _ ^ ^ 

fastened in the other anchorage. In poundg,^acSon before The New* Yorkili^ri! 



wire netting were then added for the 
protection of the workmen, and all 
was ready for the spinning of the 
main cables. It is interesting to note 
that after such footbridge ropes have 
served their purpose, they are re- 
reeled and cut into lengths to form the 
suspender ropes between the main 
cables and the suspended structure. 

There is a complete telephone system 
between the various centers of ac- 
tivity on the job, making it possible 
for one man to talk to another, if 
necessary, from the top of the 635- 
feet towers to any point on the job. 
When the Brooklyn Bridge was built, 
orders and messages were transmitted 
by means of flag signals. 

E ach tower is also equipped with an 
elevator running to within 60 feet 
of its summit. These will be a perma- 
nent installation. A staff of engineers 
is residing in bunk houses on the site 
so that they are in close touch with 
developments 24 hours of the day. 
Observations on the cable deflections 
according to temperature are made 
at varying hours since changes in 
temperature cause the steel cables to 
expand and contract so that there is an 
appreciable rise and fall of the roadbed 
from times of winter cold to those of 
summer heat. This, of course, all has 
to be taken into consideration and the 
necessary information can only be ob- 
tained by frequent observations taken 
with precision instruments and gages. 

The spinning of the main cables was 
started early in November and it is 
expected that the completed struc- 
ture will be opened to traffic in De- 
cember, 1931, thus appropriately 
marking the centenary of the arrival 
in this country of a master bridge 
builder. 



MACHINE WHICH SNAPS HtfGE WIRE ROPES LIKE THREAPS 

The largest precision testing machine in the worid, capable of exerting a puU of 2,009,000 
pounds, in action before The New York Electrical Society, /awf; tWo ropes breaking in teut 
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MILLIONS OF MINTS READY FOR SHIPMENT 

S«aled carton* bcintt dolivsred at the end of a spiral flavors of round tablet* are automatically manufactured, 
chute leading from the floors above, where the various wrapped in foil and paper, and packed in sealed cartons 


Rebuilding a Broken Business 

The Story of the Development Through Research of 

a Huge Candy Industry 

By MILTON WRIGHT 


W ITH all the thousands of 
things there are to eat, 
drink, chew, or roll around 
in the mouth, the favorite 
flavor of the Great American Public is 
peppermint. Just why this is so, no- 
body seems to know, although there 
are many theories. One is that it re- 
vives childhood memories, peppermint 
candy for generations being the one 
kind parents have given their children 
most frequently. It is the one kind, 
moreover, that has attracted young 
children most strongly, because the old- 
fashioned bright red and white sticks, 
like miniature barber poles, appeal 
vividly to the eye. 

Then, too, there is nothing backward 
about the taste of peppermint. When 
you taste it, you know you are tasting 
something, no matter how atrophied 
your sense of taste may have become. 
Also — and this accounts in no small 
measure for peppermint's popularity— 
there is a lasting, penetrating, but 
pleasant aroma about peppermint that 
drowns out lingering traces of other 
things that have been consumed. 

Whatev^i^ the reason for the popu- 
larity of peppermint flavor, the fact is 
that a great industry has grown up to 
supply the insatiable demand of the 
public for mint-flavored confections, an 


industry which, for efficient manu- 
facturing methods and clever sales 
distribution, is second to none. De- 
spite its proportions, however, it is an 
industry that has developed into the 
million-dollar class in the last ten years. 
Only a few months ago a mint con- 
fection business was sold for twenty- 
two million dollars. Yet 15 years ago 
this business was started with a capital 
of $900. 

learn how candy mints are made, 
we journeyed to the biggest fac- 
tory of the kind in the country- the 
Life Saver plant at Port Chester, New 
York. As in many modern factories, 
we found production accomplished by 
the oldest, simplest, cheapest, and most 
efficient method man has yet dis- 
covered — ^the gravity process. Up to 
the roof of the building go the raw ma- 
terials. Down they come, rolling, slid- 
ing, tumbling, falling, passing through 
this piece of apparatus and that, until 
they emerge on the second floor, a fin- 
ished article, wrapped, and in cartons 
ready for delivery. In all the process 
no hands have touched them. 

The raw materials are sugar and 
mint flavor — ^nothing else. Granu- 
ated sugar received in barrels is emp- 
tied into a conveyor near the receiving 


platform on the first floor. A con- 
tinuous bucket elevator carries it to the 
roof where it is stored in hoppers until 
used. 

The first manufacturing step is pul- 
verizing the sugar. Standard pulver- 
izers located on the fifth floor do this 
job. As soon as the sugar is powdered, 
it drops into mixers on the fourth floor. 
From the mixers it is put through a 
special form of granulator which de- 
livers the mass of sugar in the shape of 
small kernels on to moving belts which 
lead to elevators. Here the kernels are 
deposited into drying units, and the 
whole mass is dried before being de- 
posited into blei ders, where the flavor- 
ing oils are Addi d. 

A completeh'^ quipped laboratory is 
maintained at Me plant, where the 
flavor is prepared and measured out 
into containers, so that for each batch 
of 200 pounds of sugar mixture, a uni- 
form amount of flavoring oil is added 
in order that each batch may be exactly 
like every other. 

From the blenders the mass is fed 
into batteries of rotary tablet-forming 
machines on the third floor. To every 
tablet a pressure of 14,000 pounds is ap- 
plied, giving it a china-like hardness. 

There is an old “wise-crack** to the 
effect that the manufacturers of Life 
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Savers make their money not out of the 
confection, but out of the hole, or 
rather out of the sugar saved by hav- 
ing a hole. The fact of the matter is 
that the high pressure forces as much 
sugar into a small space as would fill a 
larger apace at more moderate pressure. 

After the mints are formed, they are 
delivered to automatic wrapping and 
packaging machines, also on the third 
floor. It took eight years to develop 
these machines, but now, it is belie\ ed, 
they are as nearly perfect as human in- 
genuity can make them. Each machine 
wraps and labels an average of 1000 
boxes a day, running at an average 
speed of 35 to 40 rolls a minute. These 
machines receive into their hoppers 
mints in bulk direct from the tablet 
forming machines. An aligning device 
turns them on edge and assembles them 
into rows of 14 each. The assembly 
completed, each group of 14 is gripped 
by steel fingers which carry them on to 
a piece of tin foil which has been cut 
to the desired length from a big spool 
of foil beneath the machine. The tin 
foil is then spun around the candy and 
the ends twisted. 

N OW comes the affixing of the 
label. This is applied in the 
same manner as the tin foil, except that 
to make it secure, instead of twisting, a 
small strip of vegetable glue is ap- 
plied along one side. Assembled and 
wrapped, the packages are deposited on 
a belt conveyor which delivers them to 
packers. 

At this point on our trip through the 
factory, we felt impelled to ask a ques- 
tion: ‘‘Why not have machines pack 
the rolls in cartons? It ought to be no 
more complex than some of the other 
things you accomplish.** 

“Machines have been perfected for 
such a taak,“ was the reply, “but as yet 
no machine has been devised which will 
insure each package being laid in the 


carton so that the trade 
mark and flavor name 
on the label are uni- 
form in appearance and 
can be seen when the 
carton is opened. That 
is a problem yet to be 
solved by some inven- 
tion. It means a lot to 
have a perfect and uni- 
form display of the car- 
tons and their contents 
on dealers* counters.** 
With placing the rolls 
in the cartons, the 
trip of the sugar down 
from the roof is not 
completed. After pack- 
ing, the cartons are 
carried on a belt con- 
veyor to a ax sealing 
machine. Here a paper, 
waxed only on the out- 
side, is wrapped around 
the carton and the end 
folded in a peculiar manner. The box 
now^ passes through an electric heating 
unit, which melts the wax just enough 
to cause a tightly sealed package when 
the wax congeals again. 

Through spiral chutes the finished 
cartons drop to the second floor, where 
the individual cartons are packed. 
Those for domestic use are packed into 
fiber shipping cases and those for ex- 
port into wooden boxes. 

We hunted up the president of the 
Life Saver Company, Edward J. Noble, 
w ho is credited with having created the 
mint market in this country. 

“Why is there so much industry and 
so much business in such a little thing 


as a life-saver tablet?** we queried. 

“Well, our sales manager, Mr. M. B. 
Bates, who is supposed to know about 
the psychology of such things, says it 
is due to a national idiosyncrasy,** he 
replied. “It is the result of a trait our 
ancestors acquired down on the farm. 
A man used to walk along chewing on a 
straw. At a later date a lot of people 
developed the gum-chewing habit— 
many of them still have it. At a still 
later date we got the habit of rolling a 
mint tablet around under the tongue.** 
“We have heard that when you took 
over this business 15 years ago it was a 
failure. Do you attribute your present 
dominance in the field to the fact that 
you have improved the quality of your 
product?** 

N ot at all. As a matter of fact, 
the product is just the same as it 
always was, even when the public 
wouldn’t use it. A mint tablet is noth- 
ing but sugar and flavoring pressed to- 
gether. From the standpoint of ingre- 
dients there was nothing to improve.** 
By dint of long questioning we fin- 
ally got at the secret of it all. The mint- 
tablet industry, we learned, is a child 
of the candy business, but now grown 
to manhood and prospering on its own 
account. Clarence Crane, manufac- 
turer of Crane’s and Mary Garden 
chocolates, had started it in Brooklyn 
as a summer specialty. It kept his 
force of workers intact in months which 
are no time to be boiling sticky choc- 
olates. 

Managed as a side line, it was not 
a paying proposition. Noble and a 
friend, J. Roy Allen, bought it for a 
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BATI'ERY OF AUTOMATIC WRAPPING MACHINES 

From the pulverizers on the top floor of the faetory, throujjh the various steps to the final 
wrapping, no human hands touch the mints. Hero they are being assembled and wrapped 


song and with a capital of nine hundred 
dollars started in business. 

*‘We had staked all our money, our 
reputations, and our future on the 
shape of these confections, but we 
found the candy stores wouldn't have 
them,” Noble told us. ‘‘Dealers had 
tried them and felt they had been 
stung. We had to build from the 
ground up and not only that, but we 
had to find new ground to build on. 

“The mint tablet, we found, was 
good when it left the factory, but it 
spoiled after two weeks. A careful 
study of the matter convinced us that 
the trouble lay in the packing. The 
cardboard tube in which the mints were 
packed absorbed the flavor and in time 
imparted its own unpleasant taste to 
the candy. We considered various 
kinds of wrappers and at last hit upon 
tin foil. In the first place, a little pres- 
sure would seal it; no paste was needed. 
In the second place, it ^\ould hold all 
the flavor and had no flavor of its own 
to impart. In the third place, the mints 
stayed in securely, but came out easily, 
one at a time, when you wanted them. 

EXT we changed the name. In- 
stead of peppermint we took the 
name Pep-O-mint. This had a two- 
fold advantage. It helped to remove 
the curse from the old product that the 
dealers wouldn't have, and it gave us 
the type of name we could adapt to 
other flavors, like Vi-O-let, or Wint-0- 
green, or Cl-O-ve, as the business grew. 

“So far, our efforts had been directed 
to the ultimate consumer. Now we had 
to turn our attention to the dealer. We 
changed the style of carton. Instead 
of packing 36 in two rows, we packed 18 
in one row. We also designed the car- 
ton so that when the cover folded back 
it formed an easel. This made an at- 
tractive display case which the dealer 
was glad to place on his counter." 

“Didthedealerstaketothenewidea?" 


“Not right away. They still identi- 
fied us with the old article that 
wouldn't keep. Jobbers wouldn't han- 
dle the product. The only thing for us 
to do was to find new outlets -places 
where mints had never been sold be- 
fore. These we found in places fre- 
quented by men — cigar stores, bowling 
alleys, billiard rooms, and the like. It 
may surprise you to know that 60 per- 
cent of the mint tablets made in the 
country are consumed by men. In all, 
we developed 17 new outlets. After 
they had been operating successfully 
for some time with our product, the 
candy stores fell into line and our dis- 
tribution problem was solved." 

“But all this took time. Didn't it 
mean a lot of money going out before 
any was coming in?" 

“No, the business paid for itself from 
the start. We worked on the principle 
of taking some profit on every trans- 
action and we never ventured a posi- 
tive money risk. In the beginning we 


had a manufacturer make the mints for 
us. Our first order was for 1000 car- 
tons a week. By the end of the first 
year we were ordering 6000 a week. 
Our net profit that first year was one 
hundred and fifty-nine dollars. Then 
we began to manufacture for ourselves. 
We progressed steadily until we domi- 
nated the industry." 

“What steps would you say a man 
should take when embarking in a new 
manufacturing enterprise such as yours 
was when you took hold of it?" 

“First, be sure your product is right. 
Second, be sure the surrounding detail 
is right. Third, study your market 
completely. Then go in for scientific 
manufacturing methods, and after that 
your success will depend largely upon 
business ability and hard work." 

O F course the candy business is 
like any other in which the con- 
suming public is the deciding factor; 
the task of temporarily appeasing a 
sweet-tooth is mostly a matter of 
psychology. The imagination of the 
public has responded to the Life- 
saver idea because of the characteristic 
shape and name of the confection. The 
demand for thf little mint with the 
hole has been sustained and en- 
larged by astutf advertising methods. 

The important e of sales psychology 
is attested bir Ja nes Somerville, trade 
commissioner of the Department of 
Commerce in l*oadon, who points out 
that sales of candy abroad are affected 
by the fact that residents of the 
United Kingdom have a decided 
prejudice against eating in public. For 
this reason manufacturers encounter 
difficulty in marketing candy bars of 
the type popular in America, although 
there is a vigorous demand for pack- 
aged candy put up for consumption in 
the home, and also for the less notice- 
able confections that can be eaten 
anywhere, such as candy-coated chew- 
ing gum, lozenges, and mints. 



APPLYING THE TIN FOIL AND WRAPPER 
Rolling like whoels into the Automatic package>wrapptng machines, the candies are as- 
MmhlM in groups of 14, rolled in tin foil, and covered with a wrapper denoting the flavor 
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A Mammoth’s Deformed 
Wisdom Tooth 

E lephants, ancient and modern, have 
had dental troubles for a long time. 
Fossil mastodon and mammoth teeth have 
shown pyorrhea, cavity formation (dental 
i-aries), abscesses, and now we know they 
had impacted molars The tooth shown 
here is from the largest of all the elephants, 
the animal standing over 13 feet at the 
shoulders This tooth, eight inches high 
and weighing 25 pounds, was not able to 
erupt properly, and became impacted and 
badly twisted. The plates forming the flat- 
tened crown, to the right, are at right angles 
to the plates shown on the left. It is a 
mammoth’s impacted wisdom tooth, dis- 
covered in the Pleistocene deposits near 
Corsicana, Texas. 


Life Saving by Mechanical Respiration 
'T^HE Schaefer method of respiration 
^ for resuscitating victims of asphyxi- 
ation, submersion, electric shock, et 
cetera, has been in use for many years 
and has proved its worth many times over 
In the past, its successful use depended 
upon an appreciable amount of training 
because the method has been usually 
applied by manual means, and the re- 
sults, therefore, were influenced by the 
human element and were not always 
satisfactory Now, however, with a new 
apparatus recently introduced from 
France, which is easily portable since it 
weighs but a few pounds, the method may 
be applied mechanically by any person 
regardless of his training in resuscitation 
methods 

The Mechanical Resuscitator, as it is 
called, consists of a slightly inclined rest 
upon which the chest of the victim is to 
be placed, his legs extending outward on 
the floor to the rear, his head resting 
upon a curved, leather-covered plate at 
the top of the incline, and his arms on 
the two side “saddles” shown in the ac- 
companying illustrations When he is 


placed in this position, wide straps, which 
are attached to the movable side bars, 
are buckled together over the small of his 
back The apparatus does not interfere 
with the use of an oxygen mask which is 
necessary in cases of monoxide gas 
poisoning nor does it prevent vomiting or 
the expulsion from the mouth of any 
foreign substance which might impede 
respiration. 

In operation, the handle which is 





Fossil ixed impacted molar of a 
mammoth which shows that these 
beasts suffered from tooth-ache 


connected to the side movable bars is 
pushed down gently, this action lowering 
the shoulder supports and lowering the 
side rods which, in turn, pull down the 
strap which compresses the patient’s 
lungs. When the pressure on the handle 
is released, powerful recoil springs lift the 
side bars and therefore release the pres- 
sure on the lungs while at the same time 
lifting the shoulder supports so that the 
lungs are allowed to expand and inhale. 


When the rhythm of the pumping motion 
is timed by the breathing of the person 
operating the lever, the result is that the 
victim inhales and exhales properly and 
the likelihood is that he will have a better 
chance of recovery than if the Schaefer 
method is applied manually. 

As may be seen from the photographs, 
the apparatus is so simple that even a 
casual life saver can make no mistake in 
its operation. The word “chest” on the 
apparatus (in our photograph, the French 
word poitrinc is shown) and the rests 
provided for the armpits and the head 
indicate the postion in which the patient 
is to be placed and prevent any possible 
error. 


Railway Snow-shed Fire Fighters 

T he fire hazard of the extensive wooden 
snow sheds in the Sierras, exposed 
from without to forest and brush fires and 
from within to sparks from locomotives, is 
responsible for the fact that the railroad 
owner of the snow sheds possesses a fire 
department that is perhaps the most un- 
usual in the world. It includes Are trains, 
lookouts, patrolmen, and alarm systems, 
all having their well-defined duties. 

The fire-train service consists of four 
trains located one at each end of the snow 
shed district and two at points of vantage 
in the shed Trains are made up of stand- 
ard 10-wheel locomotives and two water 
cars carrying from 20,000 to 30,000 gallons 
of water This is enough to supply the 
300-gallon-per-minute pump for an hour 
and a half at full pressure. Each one car- 
ries a thousand feet of hose and a full 
equipment of ladders, axes, buckets, and 
similar apparatus. Engines are kept with 
steam up at all times and crews are on duty 
day and night. There has never been a 
failure of the equipment to stop a fire at 
the point it was encountered on the arrival 
of a train. What losses have been sus- 
tained, therefore, are measured by the 
speed with which the alarms are given and 
responded to after a fire is discovered! 



The mechanical respirator described in these columfis. 
Head rest, shoulder saddles, and chest (poitrim) pad 
are shown. Body straps are connected to side mirs 



The manner in which a patient Is placed on the ine« 
chanicia respirator for treatfuent. The Himdle 
pumped up and down with a ftentle rhythmic mOfveiiieni 
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For communicating fire alarms to the 
train, the telegraph was Urst employed and 
was later superseded by two independent 
alarm systems, one like that used in cities, 
with gongs at the iire-train stations and 
boxes distributed through the sheds, used 
for 5i|»s only; the other a district alarm 
system with central office in a concrete 
fireproof building at the summit of the line, 
to which all watchmen and patrolmen re- 
port at regular intervals. 

When it developed that, with watchmen 
located only in or on the sheds, threatening 
forest fires could obtain considerable head- 
way before discovery, the necessity for a 
station from which a bird’s-eye view of the 


shows the exact location on the railroad. 
If a blase is from a small campfire too close 
to the sheds, word is sent to the nearest 
section headquarters and men are dis- 
patched to move the campers to a safe dis- 
tance and extinguish the offending fire 
In the case of a fire actually in the shed, the 
fire trains leap into action on the alarm 
from the observer, those nearest to the fire 
going directly to the reported scene and 
the others closing in as in regular fire de- 
partment service. 

Once well started, the fire demon has 
been known to consume 3100 feet of snow 
sheds in 85 minutes, entailing a loss of 
1500 dollars every 60 seconds. That is 


Fine nut fragments accumulate at th< 
pecan shelling plants. Chemists mad< 
experimental pressings of this waste anc 
determined the properties and compo- 
sition of the oil This oil is of excellem 
quality and can be used for making salac 
dressings or other edible products. It it 
necessary to express the oil before the nul 
waste becomes rancid, otherwise the oi 
would not be edible 


Dried Hoft Stomach New, Cheaper 
Anemia Remedy 

F\RIED stomachs of hogs may soon vii 
^ with livers as the saviors of sufferer* 
from pernicious anemia This newest 


4 



Stone observatory for fire fighters showing snow shed over a railroad in the distance 


whole country roundabout could be ob- 
tained was apparent. Such a point of 
vantage was found on the summit of Red 
Mountain, or Signal Peak, as the Govern- 
ment calls it. The crest of this mountain, 
7860 feet above sea level, commands a view 
of the sheds for almost their entire length. 
Here a stone observatory has been con- 
structed, and day and night observers keep 
watch To determine the exact location 
of an observed blaze an ingenious device 
has been arranged. This consists of a 
transit, mounted on a fixed pier in the 
center of a bay window, and a map etched 
on a silver-plated copper plate located on 
a table in front of the transit. The shed 
line on the map is inlaid with black enamel 
and along this line is indicated in different 
colors each station, tunnel, mile post, 
signal box, et cetera. Over this map 
swings a knife-blade pointer attached to, 
and coinciding with, the axis of the transit 
The operator at night sits in this window 
in semi-darkness. On seeing a suspicious 
light, he sights the transit on it and then 
presses a button which controls a small 
electric light illuminating the map and the 
etched line. A glance through the finder 
shows whether the fire is above, below or in 
the sheds, and the position of the pointer 


why the fire trains race against time when 
the call comes. Actual records show that 
very promptly after a fire alarm is turned 
in fire trains with crews and volunteers are 
whistling their way to the scene These 
fire fighters have been known to stay with 
the enemy until the headlight was burned 
off the engine 

As a sample of the accuracy with which 
even small fires can be located from Red 
Mountain, the instance is cited of a section 
foreman who took it into his head to 
sharpen some track chisels, and, for that 
purpose, kindled a fire in a small portable 
forge that was in direct line between the 
snow sheds and the observatory This 
blaze was observed from the lookout and, 
being apparently in the sheds, the fire train 
was called, ran two miles, and stopped ex- 
actly at the location of the forge before the 
chisels had been brought to a working heat 

Pecan Oil From Waste 
OECAN oil, described by chemists of 
^ the United States Department of 
Agriculture as of very mild, agreeable, 
and characteristic flavor, is one of the 
latest additions to the long list of products 
that are now being manufactured from 
what were formerly farm wastes. 


anemia remedy, made from one of the 
few unused parts of hogs, has just beer 
developed and announced by Drs. Cyru* 
C Sturgis and Raphael Isaacs of th« 
Simpson Memorial Institute for Medica 
Research of the University of Michigar 
and Dr Elwood A Sharp of the Depart- 
ment of Experimental Medicine of Parke 
Davis and Company. 

An ounce of extract from the dried 
ground stomachs of hogs is said to be at 
effective a remedy in pernicious anemic 
as a pound of raw liver or three ounce* 
of the most concentrated liver extract yel 
made. 

This is the latest step in the conquesi 
of a disease, pernicious anemia, which s 
few years ago was in the category of the 
unvanquished ills of mankind. In 192€ 
it was found that by feeding liver tc 
anemia patients, their red blood corpus- 
cles could be increased Liver, once the 
poor man’s meat, increased in price 
rapidly Then the active principle in 
liver was extracted so that anemia pa- 
tients could take small doses of the ex- 
tract instead of eating large quantities oi 
the liver itself Now comes the new and 
cheaper source of the anti-anemia prin- 
ciple which promises splendid results. 



One of the trains, called into action by the 

obeerrer In the statton shown in the Illustration above 



The tank and hose car of a fire-fifthting train. Sttioko 
from a fire which menaces railroad property Is visibla 
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Over a year ago the United States Government called for competitive designs 
of semi-automatic shoulder rifles. Recently Army and Navy officials met 
to test the various designs submitted. Brigadier General George E. Simmons, 
Chief of the War Plans Division, is here shown examining one of the rifles 


The new extract from hoK stomach is 
not yet commercially available But it 
will be far cheaper than liver or the 
costly liver extracts on which pernicious 
anemia patients until now have been de- 
pendent. Hogs’ stomachs are largely a 
waste product, finding only slight use in 
the production of pepsin The dried ex- 
tract is practically tasteless and looks 
something like sawdust particles Beef 
stomach and ox stomach are sold as tripe, 
which is a familar food to many Hog 
stomach, which has a different structure, 
is ground and dried to make the new ex- 
tract. 

An immediate increase in the number 
of red blood cells took place when this 
dried hog’s stomach was fed to patients 
suffering from pernicious anemia The 
increase was even greater than that 
following liver treatment* S’cicncr N^r- 
v%ce. 

Arc- Welded Steel Motor Boats 

T he Engineer Corps, United States 
Army, are now building three arc- 
welded steel motor boats for use as carriers 
and tow boats on the Mississippi River 
and its tributaries This is the sei^-ond fleet 
to be so constructed The first fleet of 
seven was launched over a year ago and 
have been in continuous service ever since 
The launches are constructed entirely 
of steel, all permanent connections being 
made by the electric arc -welding process 
The over-all length of each craft is 28 feet, 
breadth 7 feet; and the depth 2 feet 4 3^ 


inches; the freeboard, of course, varies with 
the load, the draught being very little when 
the boat is not loaded The boats have 
flat bottoms, slightly stepped close to the 
stern and have a rather sharp nse at the 
how, effecting a broad, flat prow, similar 
to the seaplane type. 

Each rib of these boats is made from one 
piece of channel iron, 1 inch by "/ift inch 
i)y ^ I inch, with the exception of the frame 
at rear end of forward bulkhead which is 
of 1 ^ inch by 1 inch by inch angle 
iron. The two floor stringers are II inches 
by 3 inches by J-J inch angles punched and 
bolted in position to each frame, prior to 
arc welding Angle-iron stringers are also 
welded to each side of the channel frames 
These stringers are also punched and bolted 
to the frames to maintain perfect align- 
ment, until arc welded Deck beams over 
the fore and aft bulkheads are angles, arc 
welded directly to top ends of frames 
("lamps formed from flat plate are arc 
welded to every other frame to carry the 
deck on both sides of the open cockpit 
The bottom and side plates are joined to 
the frames by short fillet welds about 1 ^'2 
inches long and approximately 7 inches 
apart The bottom is of ^ inch plate, the 
sides of inch plate and the deck of No. 
10 gage sheet steel. The bumpers at the 
bow of the boat are for pushing barges 
Each boat is to be powered by a 125- 
borsepower six-cylinder gasoline engine 
equipped with a reduction gear having a 
ratio of three to one With this arrange- 
ment the boats obtain an average speed of 


approximately 18 miles per hour when 
running with a light load or no loed^ 

The unique design and construction of 
these boats is a distinct tribute to the in- 
genuity and engineering skill of tho En- 
gineer Corps. The success of th6jlssign 
and construction of these arc-welAl all- 
steel motor launches, proved after a year’s 
operation, marks a distinct step towards a 
new method of building power boats which 
may affect the entire industry. The ability 
of the electric arc welding process to make 
a steel hull literally one piece of steel means 
a stronger, rtore durable craft free from 
leakage. 


“Goin4 Up to See In Trees” 

W RITING in American Forests and 
Forest Life, Henry B. Steer re- 
cently described a look-out station for 



The spiral **8tairway’* that leads 
to the Forest Ranger’s lookout 
station on the top of a 170-foot tree 

forest rangers in the Indian Forest Service 
that is perhaps the most unusual in the 
country. It consists of a roomy cage 
seven feet square atop a HO-foot Douglas 
flr on the Quinault Indian Reservatioti in 
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Grays Harbor County, Washington. From 
this lobk*out, the ranger has an unob- 
structed view of timbered and cut-over 
lands f sgM tt least 30 miles in every direc- 
tion. |?lth high-powered binoculars, he 
can sci^|the country for the tell-tale wisps 
of smolp that mean forest iires. 

The ranger climbs to his lofty perch by 
means of a steel rod and rope ladder which 
spirals the tree trunk and enters the house 
through a trap door in the floor. The 
house is glassed in on all four sides, giving 
an unobstructed view in all directions. 
In fine weather the windows may be 
pushed back since they are built in frames 
which permit them to slide back and forth. 
The house has two telephones, one con- 
necting with the headquarters camp of a 
large logging company operating in the 
vicinity of the station, and the other with 
the District Ranger of the United States 
Forest Service at Lake Quinault, for this 
station overlooks a portion of the Olympic 
National Forest as well as the major por- 



( iiirtOHj Imcriear FortiUt tutH Fnrut ( 


Up the side of the tree on which 
the Forest Ranger's station is 
located, showing manner in which 
the step-rods were driven into the 
tree and the wire cable installed 

tion of the Quinault Indian Reservation. 
In case the look-out reports a Arc, men 
and equipment are immediately sent to 
extinguish it. 

The tree is securely guyed by three 
steel cables, for even a small house seven 
feet s(iuarc offers considerable wind resis- 
tance when it is 170 feet from the ground 
The tree is nearly seven feet through on 



To set it apart, the San Francisco educational street car is done in white 


the stump and nearly two and one half 
feet in diameter 170 feet from the ground 
at the point where the house was built. 
As a foundation for the house, four rail- 
road ties were set in notches in the tree 
and securely bolted to the tree trunk. 
The house was then framed and built upon 
these ties. 

Educational Street Car for Children 
and Shut-ins 

A n attractive parlor street car finished in 
white enamel, trimmed with gold and 
fitted with all the latest safety appliances, is 
operated by the Market Street Railway 
Company in San Francisco for the use of 
children, principally for educational pur- 
poses and without charge When sched- 
ules will permit, the car is also devoted 
to unprivileged and shut-in children who 
need to get around and who, without some 
such service as this, might never have the 
opportunity. 

Thick carpet covers the floor of the cen- 
ter section of the parlor car, which has 
plush cushioned wicker chairs and heavy 
plush window drapes. The end sections 
have been fitted with the latest type of 
leather upholstered street-car seats. 

Many trips have been made in which 
technical classes of the San Francisco pub- 
lic and parochial schools have been taken 


through the company's car-building plant, 
car operators’ training room, and one of 
the latest sub-stations where alternating 
current is converted into lower-voltage 
direct current for use by street cars. 
Technically trained men explain the 
mechanical and electrical proce.S8es in the 
various departments as the classes watch 
the inside workings of the big machines 
necessary to successful street-car operation. 

Light Uses Third of Electricity in 
Industry 

poWER was generated with about two 
^ thirds of the electricity furnished to 20 
industrial plants in Detroit, while lamps 
a.ssisting the sun in lighting the work con- 
sumed the other third, according to H. E. 
Cook and T. G. Ward, electrical engineers. 
“ Science Service. 

Chemistry Helped ‘‘Graf Zeppelin V* 
Record Flight 

\/fUCH of the romance of industry is 
epitomized by the recent aerial cir- 
cumnavigation of the globe by the Graf 
Zeppelin. Underlying the many spectacu- 
lar features of the epoch-making flight, 
although very much in the background, is 
the steady march of modern science, which 
has made possible the brilliant success of 
the project. 



Ferhapt the only one of its kind in the world, this spiral approach to the bridge 
oyer the Mississippi at Hastings, Minnesota, was necessary in order to elimi- 
nate a long approach which would have run far into the business district 


One of the major problems challenging 
the ingenuity and resourcefulness of 
chemists was the problem of refueling the 
giant ship at its various ports of call in the 
United States and foreign countries. 

The motors of the Graf Zeppelin bum 
gaseous fuel, whicn is carried in balloonets 
in the interior of th>' ship, the fuel originally 
used being Blau ga-. This is a very satis- 
factory fuel gpts, I »*cau8e it is about the 
same weight gs ai and thus the lifting 
power of the slxip is not affected as the gas 
is consumed. Since this gas is available 
in quantities only m Germany, the problem 
of fueling in foreign countries was put up to 
chemists of The Linde Air Products Com- 
pany and the Carbide and Carbon Chemi- 
cals Corporation, both units of the Union 
Carbide and Carbon Corporation, as 
authorities on the manufacture and use of 
such gases. 

Since nowadays compressed and lique- 
fied gases of many kinds are transported in 
steel cylinders and tank cars, to serve vari- 
ous industrial needs, with the same facility 
as the most commonplace commodities, the 
problem was solved without much diffi- 
(Pkase turn to page 648) 
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Learning to Use Our Wings 

Latest Facts About Airplanes and Airships 

CONDUCTED BY ALEXANDER KLEMIN 

Jn chmegfi. Dame/ Gii4WAnlM/m School oi Amronuottctt Plow York Vruvornty 



A Radio Altimeter 

T he ordinary altimeter really indicates 
air presKure only The height is de- 
duced from a conventional relationship be- 
tween decrease of pressure and thepressure 
which applies on the average but not on any 
particular day On a hot, low-pressure day, 
the altuneter may show two or three thou- 
sand feet of altitude when the plane is fly- 
ing at ground level On a cold day of high 
barometric pressure, the altimeter may in- 
dicate that the pilot is flying underground 
A true height indicator should not de- 
pend on atmospheric conditions, but give 
the real height above the ground at all 
times This is particularly valuable when 
flying in dark or foggy weather, or when 



Dr Alexanderson describing one 
of his new radio altimeter units 


making a landing under similar conditions. 
There are three principles on which the 
height altimeter has been attempted: the 
acoustic method, in >\hich the time for the 
reflection of a sound from the ground serves 
to give the height; the capacity method m 
which two plates on a plane serve as 
a condenser whose capacity is varied by 
approach towards the ground, and Anally 
there is the radio method, not yet described 
m these columns and of real interest Such 
a method is being developed by Dr E F 
W. Alexanderson of the General Electric 
Company 

A radio wave travels so fast that the time 
of its reflection from the ground is inflnites- 
imal and cannot be made to give a measure 
of the height An indirect method, how- 
ever, has given positive results 

An oscillating tube circuit is used, one of 
the type which sends out a wave which may 
be picked up on other receivers as a 
squealing note or beat. The echo or re- 
flected signal is picked up on the same set 
as that which sends out the wave. Every 
time the airplane changes altitude by half 
a wavelength, a whistling note goes through 


a complete tone cycle from low pitch to 
high pitch and back again By counting 
the cycles of the tone, using half the wave- 
length of the oscillator as a measuring stick, 
it is possible to measure the altitude. By 
means of the meter, graduated from 8000 to 
200 feet, the pilot may read his altitude 
within close limits at any time. The* ‘echoes" 
indicating height are periodic, becoming 
stronger as the plane approaches the 
ground The periodic characteristics of the 
echo, and the ehance that the pilot would 
not see the instrument at the instant an 
echo was recorded, presented a problem 
which was met by developing a "memory 
meter " In this instrument the echo is 
recorded as altitude when it occurs and the 
meter continues to hold that reading until 
a stronger echo, indicating a lower altitude, 
occurs. In approaching the earth, the 
memory meter gives a continuous indica- 
tion of altitude. 


Inatruction in Fog Flying 

O N returning from Europe, Major 
Clarence M. Young, Assistant Secre- 
tary of Commerce for Aeronautics recently 
stated that the Fkrman system of instruc- 
tion in fog flying was one of the most 
interesting things he had noted. Our 
photograph shows Major Young seated 
in the "cockpit," so arranged that the 
occupant cannot see anything but his 
instruments. The instructor manipulates 
a control which causes the cockpit to sway 
sideways or fore-and-aft. The student, 
"flying blind," attempts to keep the 
machine on an even keel by the aid of his 
instruments and controls. This certainly 


appears to be a most practical introduction 
to real blind flying. 


Airway Marking 

^UR photograph shows the Hon. Wil- 
liam P. MacCracken, Jr., former 
Assistant Secretary of Commerce, and 
Colonel H. H. Blee, on top of the Commerce 
Building in Washington examining some 
airway markers. A committee of the 
Department made an extended series of 
flight tests in which markings of various 
designs, sizes, and colors were painted on 
large (*anvas«s on this roof and tested 
under a wide variety of weather conditions. 
Night tests with illumination by various 
methods were also tried. As a result of 
these tests, and of a conference at Wichita, 
certain definite recommendations were 
adopted 

The markings should be as simple as 
possible, and have maximum atti^tive 
power and visibility under all atmospheric 
conditions. They should be effective at 
night 

The markings should give the pilot his 
position and indicate the direction and 
distance to the nearest landing field, as 
well as the general equipment and facilities 
available at such landing field. They 
should include the name of the city, and 
have a meridian marker. 

The best results are apparently obtained 
by using chrome yellow characters on a 
darker background. The height of the 
lettering should be from 10 to 80 feet, and 
under no circumstances less than six feet. 
Plain vertical Gothic capital lettenng is 
recommended. 



A "cockoit" for InstruotiOA lit bllttd 




How to 


be 

to a man at Christmas 


¥ 



Just how does the Gillette Fifty 
Box qualify as the ideal Christmas 
gift for a man? Here’s how — on these 
eight counts: 

It i« prartiral • • • Man, famous for his 
praaical mind, insists on useful gifts. 

Vet he probably wouldnH bay this for 
himself • • • From long habit, he is used to 
getting his blades in packs of five and ten. 
This will be a new and refreshing idea for him. 

ne^ll be flare to aiie it • • • Blades are a 
daily necessity in every man’s life. The Gillette 
Fifty Box is the most convenient way to have 
them. 

It in periional • • • It’s all to himself, for 
his own intimate, bathroom use. 

It i« irood lookiair • • • Packed, as you see, 
in a metal box, velvet lined, with a spring- 
hinge cover. Blades are enclosed in brilliant 
Cellophane. 

It i» traly freneroan • . • With fifty smooth, 
double-edged Gillette Blades in easy grasp, 
a man can look forward to more continuous 
shaving comfort than he has probably ever 
enjoyed before in his life. 

It will last well bryoad the Christmas 
season • • • For months his mornings will 
be free from all thought of buying Gillette 
Blades. 

It is reasonable in price • • • Five dollars 
buys this t(kal gift. On sale everywhere. 



GILLETTE SAFETY RA2X)R CO.. BOSTON. U. S. A. 


OiUette 









GIVE HIM SHAVING COMFORT IN ABUNDANCE WITH 
THE FAMOUS FIFTY BOX OF GILLETTE BLADES 




WHAT WESTINGHOUSE IS DOING IN RESEARCH 


DftAWM FOR WmiNOHOUSB BY C* mBR BBUCX 



WESTINGHOUSE MEASURES INTERNAL STRESSES IN MACHINE PARTS WITH THIS LIGHT-PROJECTION MACHINE 


Tomorrow’s electrification-on view today 


Spend today with Westinghouse research engi- 
neers and caleh a glimpse of whal Westinghouae 
is doing toward meeting tomorrow’s clwtric^ 
requirements . . . 

In a quiet wing of the laboratories in East Pitts- 
burgh, slightly pungent with the fumes of mys- 
terious chemicals, specialists are applying 
electricity to chemistry. Time alone can tell 
what new electrical principles they will uncover 
to aid the industries that depend on chemistry 
for their advancement. 

A cathode ray tuln* sputters in a dark 
comer. We know it as the greatest concen- 
trator of energy man has yet developed* 
Nothing can live in the path of its rays. 
Westingh€>use research is seeking its com- 
mcsrcdal value. 

Here we find men working on new insula- 
tors for higher voltages, and 
new insulators with metallic 


glaze making it possible to solder cables securely 
to porcelain. There they are applying unusual 
tests to find the dynamic strength of metals, and 
the amount of permanent distortion they may 
undergo at high temperatures. Again they are 
developing inexpensive iron-base alloys to take 
the place of platinum in tubes and cells. 

Now we are among the grid-glow tubes and 
photo-electric cells. '^These super-sensitive tubes 
are the keys to automatic traffic controls, fire 
and smoke detectors, counting and sort- 
ing devices that need not touch their 
subjects, and switches that will turn on 
lights automatically when daylight wanes. 
Thus Westinghouse research is ever looking 
forward, alert to the future needs and possi- 
bilities of every application of electricity 
leading the way to new economies for in- 
dustry and new conveniences 
and comforts for the home. 
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A typical airway marker. See page 525 and left-hand column below 


The marking shown in the photograph 
is typical. The S preceding the pointer 
indicates that there are seaplane facilities 
ahead. Within the circle is the rating of 
the airport. The figure 3 indicates the 
distance from the airport. 

There will soon arise a need for a dis- 
tinctive mark or symbol to distinguish 
airway markings from advertising matter. 
It is important that air markings be placed 
on the most outstanding buildings or 
structures, selecting such locations where 
there is no likelihood of interference from 
smoke. 

In marking metal, shingle, concrete, 
slate, tile, and similar roofs, the markings 
may be painted directly on the roof itself, 
using a good grade of chrome yellow paint 
of semi-mat finish. Another method is to 
use markings constructed of painted gal- 
vanized iron or other rust-resisting ma- 
terial. When necessary the roof should be 
treated in such a manner as to afford a 
dead black background. Raised markings 
are thought to have a definite advantage, 
as those placed or painted directly on the 
roof are very likely to become covered 
with dirt or soot and in the winter to be 
blanketed with snow. 

There are three general systems of illumi- 
nation: 

(1) By reflected light, in which either 
floodlight projectors with spread lenses 
or industrial reflectors are so arranged as 
to give a uniform distribution of light of 
proper intensity over the entire surface 
of the marking. 

(2) By transmitted light in which incan- 
descent lamps are mounted under trans- 
lucent glass strips of suitable color arranged 
to form the letters or symbolst. 

(8) By (Ursct light in whidh the markings 
are outlined by exjposed incandescent lamps 
or by neon tubes placed along the center 
lines of the lettering and other symbols, 

IDumination by direct light is most 
effective owing to the greater brilliancy and 
greater attracting power. Oertafnly every 
city which wishes to keep in the foreground 
will have to give roof marking serious at- 
tentkm. And nothing will give aviation 
mote practical help than such airway 
msi^ldngs throughout the country^ 


Slots and Interceptors 

A S we have often pointed out in these 
pages, the great advantage of the 
Handley Page is that it prevents 
stalling when the angle of incidence be- 
comes too large. The use of a front slot 
in conjunction with the ailerons ensures 
perfect control at slow speeds or high 
angles of incidence. f 

One way to use the slot and aileron 
control is that indicated in one of our 
drawings, where the aileron is connected 
by a link mechanism with the slot. With 
the aileron in its normal position, the slot 
is only slightly open. When the aileron is 
down, we want the greatest possible lift on 
the same side of the wing, and therefore 
the front slot Is open to its greatest extent. 
When the aileron is up, we want the least 
possible lift on the wing, ahead of the up 
aileron, and therefore the corresponding 
slot should be closed. 

There is a certain complication in having 
the slot operated manually, and it is much 
better to have it open automatically, under 
the forward movement of the suction on 
top of the wing. In our second drawing 
such an automatic action is indicated, and 
at high angles of incidence the slot is 
always open. The difficulty involved in 
this arrangement la that on the side on 
Which the aileron is down, there is not only 
more lift but also more drag. Hence the 
machine tends to turn incorrectly for a 
given bank. We bank to the right and the 
machine tends to turn to the left. 

The interceptor combined with the 
automatic slot and aileron gives absolutely 
the last word in iat^^ral control at slow 


speeds, and meets this difficulty. let us 
imagine that we are flying at high incidence. 
The slot is o{;)en. The depressed aileron 
compresses the spring, but does nothing to 
the interceptor, which is a flap on the upper 
surface of the wing. But when the aileron 
is pulled up, the interceptor is opened out. 
Therefore, the drag is increased on the side 
where the lift is decreased. When the 
machine is banked to the right, it therefore 
also tends to turn to the right. 

There are many methods by which it is 
possible to achieve the same end. The 
result is worth much trouble. 


Selling the Light Airplane 

National Air Races at Cleveland 
were a tremendous success in attract- 
ing the public’s attention to flying, yet we 
doubt whether the races benefited American 
aviation so very much because several ac- 
cidents (probably unavoidable in an event 
of this character) serve to give the public 
a wrong impression of aviation dangers. The 
Cleveland Air Show, on the other hand, 
was distinctly disappointing. The number 
of visitors at this show was comparatively 
small because so many of them preferred to 
spend their time at the races. Few planes 
were sold, and manufacturers and dealers 
were rather disheartened. In the last two 
years the aircraft industry has been financed 
on a generous scale by the public and its 
productive capacity has been enormously 
increased. It is doubtful whether the 
market for planes has kept pace with the 
poMible output. The industry is now en- 
tering on a competitive phase and the 
problem of sales has become paramount. 

From an article in Aviation by Jack W. 
Duelks of the American Aircraft Corpora- 
tion, it would appear that our airplane dis- 
tributors are fully aliv^to the situation and 
that their sales methods and plans are be- 
ing improved constantly. 

The distributor finds it best to announce 
his demonstrations to a few selected men. 
General announcements are apt to bring 
such a crowd to the airport that sales are 
actually hindered by excess of public inter- 
est. 

The demonstration at an airport follows 
well defined lines. The pilot makes a quick 
take-off, shows the fast climb of his ship, 
and then flies across the field at minimum 
speed to show how slowly and under what 
perfect control he can fly when need be. 
After gaining altitude, a low loop and a 
slow roll are performed. Then come in- 
verted flights and climbs in inverted 
flight, which are always very impressive. 
It may be asked why a prospect who will 
never be required to undertake such maneu- 
vers is given a den onstration of stunt fly- 
ing. The ani^er i^ that stunt flying gives 
an impressioi of the perfect command 
which a pilot ha^ • ver his plane under all 
conditions and tnus inspires confidence in 
the prospective pi.rchaser. 

{Please turn to page 648) 
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Chemistry in Industry 

Advances Made in Industrial and Experimental Chemistry 


Synthetic Resin Improves Lacquers 

P YROXYLIN lacquers, to which we owe 
the lastingly beautiful finish of our au- 
tomobiles, furniture, and hundreds of other 
common objects, are basically nitrocellu- 
lose, or gun cotton. This very useful prod- 
uct has one disadvantage for this purpose, 
however, for the film formed upon drying 
normally lacks luster and adhesion. This 
has been overcome in modern lacquer pro- 
duction by the addition of resins to the 
lacquer. 

Unfortunately, the materials which are 
the best solvents for nitrocellulose are the 
poorest solvents for these resins, and vice 
versa. With some resins it is very difficult 
to get a homogeneous solution containing 
both nitrocellulose and resin, and practi- 
cally impossible to get a homogeneous film. 
With any natural resin the lacquer formu- 
lator must balance his resin and lacquer 
solvents very skilfully, and he is constantly 
confronted with the difficulty that he has, 
as an ingredient, a material which in many 
respects is inc^ompatible with nitrocellulose. 

Alan C. Johnston, of the Hercules 
Powder Company, describes in a recent 
issue of Industrial and Engineering Chemis- 
try, a new synthetic resin which appears to 
be ideally adapted for use in lacquers be- 
cause it is soluble in nitrocellulose solvents. 
This latest contribution of synthetic chem- 
istry to lacquer technology is ethyl abie- 
tate. Until recently this compound was 
regarded as a laboratory curiosity, but is 
now available commercially. 

Commercial ethyl abietate has a very 
slight but agreeable odor. In lacquers the 
odor is not apparent. Sunlight does not 
discolor the material itself. When used in 
a lacquer containing zinc oxide and nitro- 
cellulose, the film does not discolor any 
more than does a lacquer containing zinc 
oxide, nitrocellulose, dibutyl phthalate, 
and dammar gum, both films discoloring 
to a considerably less extent than films con- 
taining zinc oxide, nitrocellulose, dibutyl 
phthalate, and ester gum. 

In ethyl abietate a natural resin has been 
changed in chemi(»l composition in such a 
way that, while it still retains its primary 
resin characteristics and imparts to the 
film gloss, depth, body, and adhesion, as a 
resin should, it has ceased to be incom- 
patible with nitrocellulose and has come to 
have actually a latent solvent action on 
nitrocellulose. 

Powdered Fuels for Engines 

AFTER many trials and failures, a 
practical and reliable internal com- 
bustion engine appears to have been de- 
veloped to utilize powdered coal as fuel. 
Unlike the Diesel engine, states Rudolph 
Pawlikowski in Canadian Chemistry and 
Metallurgy, it compresses air and fuel at 
the same time, but keeps them separated 
until the injection, after the compression. 
In the Diesel engine, fuel oil must be 
atomized, heated, and ignited in a small 
fraction of an engine stroke; the new engine 
allows a complete stroke for these <)pera- 
tions. The engine has been successfully 


operated on dust of bituminous coal, 
lignite, peat, wood, charcoal, rice hulls, 
meal, and coke. Ash disposal, of course, is 
one of the major problems; but in this 
engine the ash is so fine that the particles, 
even if they do get into the oil film, rub 
on only one of the metal surfaces, not on 
both. The exhaust is said to be odorless. 

Industrial Stills Made of Glass 

'Traditional conception of the chem- 

ist links him with test-tubes, beakers, 
and weird assemblies of glassware, but be- 
yond the laboratory, in the actual chemi- 
cal plant, steel and special alloys dominate 
the scene and glass apparatus is seldom 
seen. Yet the many advantages of glass 
in handling chemicals have long tempted 
the industrial chemist, and only the me- 
chanical difficulties involved in construct- 
ing commercial apparatus have prevented 
his reversion to this useful laboratory 
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Above: Special glass plate with its 
three bonnets. Below: The bon- 
net-type glass still plate assembled 
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material. Now, however, science has 
brought such advances to glass technology 
that the chemical engineer is able to build 
commercial units out of special glass. A. A. 
Backhaus made this significant revelation 
to a recent meeting of the Institute of 
Chemical Engineers when he described a 
distilling column, two feet in diameter, 
designed for the manufacturer of industrial 
alcohol, in which the intricate and cumber- 
some parts are all cast in glass. 

When this rather radical plan was first 
considered, the possibility of both the per- 
forated and the bonnet type of distilling 
plate was considered. Within a short time 
samples of glass disks 18 inches in diameter, 


perforated by sand blast, were submitted. 
The cost of producing perforations in this 
manner was prohibitive. 

Further experimentation finally re- 
sulted in a bonnet-type glass plate des^n 
which would be possible from the stand- 
point of glass practice and at the same time 
make a practical job for distillation work. 

This column has been in use two years 
for distilling anhydrous solutions contain- 
ing alcohol and hydrogen chloride. As is 
well known, corrosion is greatly increased 



Drawing of assembled distilling col- 
umn in relation to a bonneted plate 


when erosion occurs simultaneously. In 
a distilling column the plates, and espe- 
cially the bonnets, are subjected to the 
erosion of a violently boiling liquid. Cor- 
rosive liquids under these circumstances 
make a column short-lived. Lead plates 
used for the job in question lasted only a 
few months, while the lead lining of the 
shell showed good life. The use of glass 
plates has here resulted in a useful com- 
bination. 


Standardized “Weighting” Practice 
Adopted by Silk Industry 

S ILK weighting is an art which has its 
uses and, like many other good things, 
its dangers. Properly weighted silk has 
better luster, ''feel,'’ and draping qualities 
than pure dyed silk. The weighting ma- 
terial is cheaper than the fiber, and the 
makers have sometimes been tempted over 
much by the demand for cheap silk dresses. 
Quality has sometimes been sacrificed to 
pric*e by over- weigh ting. The industry is 
striving to correct this by setting up 
standards of good practice, with the co- 
operation of the Bureau of Standards. 

Silk, as the silk-worm produces it, is 
covered with an outer layer of soluble gum, 
known as serecin. This is removed by 
treatment in a hot alkaline bath of soap 
with sulfonated oils or silicate of soda. 
The loss in weight due to this process is 
about 25 percent. The restoration of this 
loss is accomplished by successive treat- 
ments in baths containing chloride of tin, 
sodium phosphate, and silicate of soda; 
but as a well-known textile chemist has re- 
cently said, the fiber has no judgment. It 
will go on taking up mineral matter until 
it no longer retains properties which we 
value in sfik. 

Every dyer knows that weighting 
"plumps” the sUk fiber and improves its 
luster, the feel of the goods is better, and 
the dyer says it has a better "hand;” the 
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For toys at Christmas time, 
for industry all the time 
...this grainless wood board 

The discovery of a methotl to make wood grainloss is revolutionizing many indus- 
trial processes, is giving manufacturers a new material with which to improve 
products and reduce costs. Perhaps you, too, can profitably use this grainless wood. 

A sample and the Presdwood booklet are yours for the asking. Both are FREE. 


Now tiny tots can play with 
wooden toys that will not 
splinter. Motor truck bodies 
are made strong and smooth 
with a material that neither 
cracks nor splits. Glistening 
concrete walls of towering sky- 
scrapers require practically no 
hand smoothing because of a perfect, smooth > 
board that lines tlie forms. All tliese develop- 
ments, and scores of others in manufacturing and 
building, are possible today because of the grain- 
less wood board, Masonite Presdwood. 

Manufacturers find that Presdwood has many 
properties which adapt it to production methods. 
Builders find its smooth surface, its uniform 
%th inch thideness, and its broad four foot by 
twelve foot pieces ideal for paneling, display 
booths, closet lining, breakfast nooks, and for 
lining ventilator and elevator shafts. 

Easily worked factory or home 

While the grainless nature of Presdwood is per- 
haps its most remaricable feature, it is far from 
the only property which makes Presdwood 
popular. This grainless wood is hard, smooth, 
strong, and dense. It never harms fine tools; it 
can be punched, die cut, milled, or sanded ; it is 
also ideal for the home mechanic who has little 
to work with but a hammer and saw. And when 
an article is completed it can be left just as it is 
because of Presdwood’s natural beauty and resist- 
ance to moisture, or can be given any com- 
mercial finish. 



FOR CHILDREN'S 
CHRISTMAS TOYS 


This grainless wood is used 
in radio cabinets, tension 
board**, for loud speakers, beds 
of portable billiard tables, 
book cases, kitchen cabinets, 
show cases, and china closets. 

It makes strong shipping con- 
tainers, weather resisting road 
signs, liglit partitions, durable work bench tops, 
and attractive novelties such as bedroom screens, 
fire screens, and trays. 



FOR LINING 
CONCRETE FORMS 


Lines concrete forms 

Building contractors reduce labor costs on 
concrete work as much as 40 per cent when Presd- 
wood lines tlie forms, for the facti of Presdwood 
leaves the concrete perfectly smooth so that the 
process of polisliing with carborundum bricks 
can be entirely eliminated. 

Every manufacturer, builder, and home me- 
chanic should read the fascinating story of wood 
made grainless. It is the record of a scientific 
experiment with live steam at 1,000 pounds pres- 
sure — an experiment which revealed a way to 
make grainless wood commercially. 

The Presdwood booklet tells this story, lists 80 
uses for this grainless wood, and tells how various 
finishes should be applied. The booklet and a 
sample of Presdwood are yoUrs for the asking. 
A postcard brings them. 

MASONITE CORPORATION 

Dept. 744, 111 West WasMngttm Strmt 
Cliioigo, Illinois 


FOR WEATHER RESISTING SIGNS 



\411sonite 

iVlPRESDWOOO 

MAMUXTS «TMCTtlILAX> IMSUtATlOW 


FOR STURDY SHIPPING CONTAINERS 
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increased weight also gives a better effect EVERYTHING FOR THE MEDICINE CHEST 


in draping. .^1 of this results in a steady ^HIS plant of the Abbot laboratories near Chicago is notable for the wide variety 
demand for silk which contains enough of its pharmaceutical products; more than one thousand substances are made 
mineral matter to make it weigh 60 per- here for use In the medical profession. (1) Percolators used for extracting the active 
cent more than in the raw state, principal in drugs, from vegetable sources, by means of solvents. (2) Grinder and 

Silk is a very strong fiber and one would receiver for preparing the ingredients of effervescent salts, which are purified by 

naturally expect the weighting to reduce its crystallization, ground and sifted. (3) Apparatus for manufacturing neomal, bar- 

strength, but re(»nt investigations show bital, and other hypnotics. The ingredients are mixed in centrifugal glass-lined 

that moderate weighting actually inco^ases kettles, a steam-jacketed kettle, and ai^ oil-heated kettle. (4) Fart of the equipment 

the tensile strength of silk. It only begins used to manufacture antifiavine^ and profiavine sulfate. (5) A battery of driers tised 

to decline when the amount of mineral for many pharmaceutical products. Dust is removed from the incoming air by the 

matter is enough to raise the weight of the oil filters on top of the drjdng chamber. (6) A battery of tablet and pill coating ma- 

fiber more than 60 percent. chines. The coating not only hides the unpleasant taste of the pills, but also *'oase 

{PUase turn to page 634) hardens” them so that they will not disintegrate until swallowed by the patient. 
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New ••Delta** 
MOULDING CUTTER 


C oi w M w tl— 44iieh Jahitar and 
•-laeli CIraular Saw UoK 

itad eoDvenl<mtI)p on weldad tteOI atand Both »•- 
iirm can l>s tecether or MPEiately. FurnltlMKl wiUi 
or intbout motor. 

••laeli CIraalar 
Van 


••Delta'' Electric Hand!- Shop 

A coMpleto IfoloriBMl Worfcaliep for cmftsmeiia incIadiiiE oil nocomir •qalpmont for 
Clroilftr SpwIbc* Wood TumlaE» Scroll B«wIiir» Bonding. Drilling. Grinding and Bnllinga 

Practical Design — Dependable Quality 
— Pfiis Many Exclusive Features— 

that’s what you find in every woodworking unit bearing the Delta trade- 
mark. Craftsmen, artisans, farmers, mechanics — all who use wood in their 
daily labors or spare-time hobbies 
— are delighted with the sturdy 
construction, splendid efficiency, 
and moderate cost of Delta equip- 
ment. They appreciate keenly such 
exclusive constructional features as 
the Patented Tilting Tables, Auto- 
matically-oiled Bronze Bearings, 

Heavy U-Shaped Lathe Bed, Circu- 
lar Saw Raising Lever in the Handi- 
Shop — the new Welded Steel 
Stands, Graduated Fence, Practical 
Rip Gauge, Graduated Miter 
Gauge, and the convenient arrange- 
ment, in the new Delta Jointer and 
Circular Saw Units, which can be 
used with your motor, if desired. 



10 Day Trial 

CoGp Terms 

For complete details and full description 
of the new 1930 Delta line, send coupon 
for FREE illmtrated btcrature. Shows 
many items of interest to those who work 
with wood. You will learn, also, how you 
can try any Delta equipment for 10 days 
under actual working conditions «t our 
riilu Choice of three convenient payment 
plans, li^il coupon TODAY t 

DELTA Sra^TT CO. 

moM iMNitrAeTumiM eo. 

ll| 147 M««itt M 

.t4l» 



Cut* Ov*r 80 Moulding Shapn* 
With Only 4 8*te nf Blad** 

High 8pe«<i b]ad«B produoa over 10,000 
cuts per miimte at 8600 E.P.M. Blades 
require no Inavidua. adiastment Quick- 
ly and eailllf loekt * In tuition. Spe- 
cial guide fence I nusually low price. 


DCLTR eFEOIAt.TV OOMRANY, D^A. S-fB 


ulta. Also detsiki o 
easy Fayment Plsns. 

Name 
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Elasticity declines at lower weights than 
tensile strength. A fiber which showed 26 
percent stretch after boiling off, but with-^ 
out weighting, showed 28 percent stretch 
when weighted 80 percent above par, 24 
percent at 40, and 20 percent at 60 above 
par. 

Quality of silk in relation to the con- 
ditions of its use requires much further 
study There is good reason to expect that 
its resistance to abrasion or wear will be 
found better after proper weighting than 
before. This is an important factor. It 
has been aptly said there is no reason to 
suppose that a silkworm has a lady’s 
dress in mind when performing the syn- 
thesis of his useful product. Its adapta- 
bility to human uses is an accident. 

Ethanolamine Soap Has Many Uses 

W E see and hear a great deal about the 
remarkable properties of certain 
brands of soap in connection with youthful 
complexions, skins you love to touch, and so 
on, but the chemist has gone the advertis- 
ing man one better by developing an en- 
tirely new kind of soap in which neither 
“fat’’ nor lye, the traditional raw materials 
of soap production, are used. This new pro- 
duct is known as ethanolamine soap be- 
cause it is made from a fatty acid and 
ethanolamine Ralf B. Trusler, an in- 
dustrial fellow at the Mellon Institute of 
Industrial Research, describes this “syn- 
thetic” soap in the current issue of Indus- 
trial and Engineering Chemistry, 

The ethanolamines (there are three in 
the family — mono-, di-, and tri-) are synthe- 
sized from ammonia. There are three pos- 
sible homologous types of ethanolamine 
soaps, depending upon which one of the 
three ethanolamines is used. However, for 
technical purposes, a mixture of the three 
can be used advantageously, because they 
are quite similar in their properties. Any 
of the three ethanolamines as well as techni- 
cal “ethanolamine” combines readily with 
fatty acids to produce soaps. 

Ethanolamine soaps are pale yellow to 
reddish brown, depending upon the purity 
and color of the fatty acids employed, and, 
generally speaking, all these compounds 
have an agreeable, soapy odor. Those 
made from the higher fatty acids, such as 
oleic and steric acids, are soluble in a great 
variety of organic solvents, which is one of 
their unusual and outstanding properties. 
They are dissolved readily by benzine, 
toluene, and similar compounds. Turpen- 
tine, alcohols, glycols, glycerol, ketones, and 


many aldehydes are excellent solvents for 
these soaps. It is surprising to note that 
even heavy petroleum products, such as 
lubricating oils and petrolatum, will dis- 
solve quite appreciable amounts. This is 
particularly true of the oleate. In most 
cases, excepting the heavy oils, the ethanola*- 
mine soaps are soluble in the solvents in 
all proportions, yielding transparent solu- 
tions. 

Ethanolamine oleate possesses striking 
emulsifying ability in promoting oil-in- 
water emulsions. 

It has been found that small amounts, 
in the proximity of 0.3 to 1 percent of 
these soaps dissolved in lubricating oils, 
either increase their viscosity or cause them 
to gel. In many instances heavy oils can 
be rendered non-running and given in- 
creased consistency, and appear to be suit- 
able for pressure oiling systems (not for 
internal-combustion engines) and for cup 
and gear greases. 

A convenient and efficient means for re- 
moving oil and grease from articles and 
clothing can be made by dissolving about 
10 to 20 percent of the oleate in a conven- 
ient solvent, such as naphtha, carbon 
tetrachloride, ethylene dichloride, and the 
like. A solution such as this has been suc- 
cessfully used in cleaning greasy walls, 
woodwork, mechanisms, automobile bodies, 
and parts covered with grease and oil, by 
brushing or rubbing it over the surfaces to 
be cleaned. After the solvent has evapor- 
ated, the grease and oil can be often com- 
pletely removed by washing with water, be- 
cause the grime is removed as an emulsion 
as the soap is taken up by the water. 

Ethanolamine oleate in the presence of 
moisture has a marked softening action upon 
starch, sugar, and other non-greasy sub- 
stances, thus facilitating the cleaning of 
garments. In fact, much of the laborious 
spotting-out operation usually experienced 
by dry-cleaners can be avoided by using 
this soap in the regular dry cleaning opera- 
tion. For cleaning felt and wool hats, where 
the soap in naphtha is applied by hand, par- 
ticularly good results have been obtained. 

Carbon Dioxide Gas Used 
to Fight Fire 

^ARBON dioxide, the gas which we ex- 
^ hale and which gives the sparkle to 
our soft drinks, has begun the conquest ot 
a new realm — that of fire fighting. Be- 
cause it is comparatively easy to liquefy 
and is safely handled in that condition, 
its fire-blanketing property is useful in 


certain conflagrations. One of the illustra- 
tions shows a fire in a large Ig^^er dip 
tank being extinguished throui^ the use 
of the Alfite system, which utili^ carbon 
dioxide as the extinguishing ageist* This 
photograph was taken just at the moment 
when all flame had disappeared and the 
fire was out. The fire was extinguished in 
seven seconds, after being allowed to burn 
for two minutes. 

In the other illustration a lacquer fire 
is being extinguished by the “fireman” who 
is directing a blanket of carbon dio^dde 
over the flames. This system is called 
”Fyre-Freez” because, in addition to the 
blanketing effect, some of the effectiveness 
of the system is attributed to the chilling 
effect of the carbon dioxide. Because of 
the high pressure under which it is stored 
the CO 2 falls on the fire at a temperature 
far below zero. 


Fish Fussy About Salt in Their Water 

■^■EARLY everyone has “felt like a fish 
out of water” but it is only recently 
that scientists of the United States Bureau 
of Mines have looked into the question of 
how a fresh-water fish feels in salt water, 
and vice versa. Here is a typical example 
of the strange fields into which industrial 
and research chemistry leads its votaries, 
for this particular investigation, conducted 
by L. Schmidt and J. M. Devine, had for 
its objective the discovery of how the 
wastes from oil fields can be disposed of 
harmlessly. This led them to the considera- 
tion of the effect of soluble chlorides, run 
as waste into streams, upon the fish. 

No general statement can be made re- 
garding the maximum concentration of 
salts in which fresh-water fish can live, for 
this depends on the species of fish as well 
as on other factors. The top minnow, 
Gambusia, may be plunged directly from 
fresh water to sea water without any ap- 
parent ill effects. Again, such typically 
fresh-water fishes as the black bass, the 
brook trout, and the carp, are known to 
live and thrive well in brackish and even 
salt water under natural conditions where 
the fish is free to choose its own environ- 
ment. On the other hand, salt-water 
fishes may be killed by a too-great saline 
concentration. 

Calcium chloride seems to be much more 
lethal in its effect than sodium chloride. 
According to the Bureau of Fisheries, a 
1 percent solution of calcium chloride 
{Please turn to page 545 ) 



Fire In a large lacquer tank, which fills the building extinguiahed. At the right, carbon dioxide at a temper- 
shown at the left, photographed Just as the flame was ature several degrees below xero Uanketing a lacquer fire 
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6 Reasons 

why you ’ll like the Review of Reviews 


1 BECAUSE — It brinRs you all the worth while news, both here 
and abroad. Once a month the Review of Rcvieu>s gives you the 
true, sifted substance of all that’s going on in the world. A 
clarifying account, impartially told, of national affairs, political 
trends, social problems, foreign affairs and trade relations, 
activities in the world of business and finance — “like a monthly 
chat with an old friend who knows all about everything.” 


Is the Leading 
News Magazine 
of Today 

It Brings Yon 
Reading That's 
a Real Mental 
Eye-Opener 


2 

3 

4 


It’s a 

Crystallizer of 
View Point — 
It Gives You 
the Assurance 
to Express an 
Opinion 


5 

6 


BECAU.se — It gives you more than the news. It gives an 
interpretation of the news. Once a month the Review of Reviews 
clarities the disconnected, confusing news story you get through 
>our daily reading. It interprets the news in practical terms. It 
makes you see our busy world in one complete picture. 

BECAU.se — E ach issue contains Dr. Shaw’s intensely inter- 
esting editorials on sul)jects of national importance. Each month 
an article by Frank H. Simonds, the well known authority on 
European affairs. 

BECAUSE — It’s a digest of other magazines. You can’t read 
them all. Anything thai is published in periodicals or books that 
is too good to miss will be passed on to you in brief in the Review 
of Reviews. It’s a time-saver for busy men and women who wish 
to keep up with the times. 

BECAUSE — It accpiaints you with the outstanding person- 
alities of the day and has de])artments to cover every fu'ld of 
activity. Finance, Art, Travel, Science, Books, Religion, ami Sport. 

BECAUSE — It is the most inexpensive way to carry on a 
continuous education and no one can afford to stop educating 
himself. 


“AN INTELLIGENT UNDERSTAND- 
ING’* — Your inlcrprctauous of cvenU 
conBtitutc a unique contnbutum toward an 
intelligent understanding oi hUtoiy in the 
making — Ctuu'laa M. Schwab, Chair^ 
man csf ihe Board, BUM f hem Meel Cot poration 


•♦INTIMATELY AND GRACEFULLY 
and UNDERSTANDINGLV’* — I have 
mid the Revtew of Rrvtews m ita new form 
itoioi cover to cover. It i'* a wonder to me — ' 
always — to observe how intimately and 
lir|ceiutly and understandingly you present 
tbe oiltgtattding characters and affairs of 
Wide world from month to month. — 
jfarvliiA lla4^llar, A uthor. 


^^*WttX**BALAN^ HlGH-MINlMBir* 
^ I bava been loHig accustomed to looking 
Jtt a s ifd eyeiy month to the welKbalanced, 
Rbd ibrward^loohitig com- 
ym have fotitmately bean 
iwmm Npho year after yaar fbr aevetal 
IL SeUgman* Bepati- 


tnetti of Poiifual fmenve, (, olunihta Unt- 
uruty, 

ALWAYS HELPFUL — I ncMT turn to 
It without obtaimng both light and leading. 

— John W. Davis, Vemocraltt Nominee 
fot President, IV24. 

-A SOURCE OF PROFIT AND PLEAS- 
URE” — For many years the Review of 
Reviews lias been a source of profit and 
pleasure to me and 1 would like you to 
know that, as one of Its long time readers, 
1 feel grateful for its change in form. It is as 
easy to handle as before, and a joy to read, 

— Cot. lidward M. House, Author and 
DtplomaL 

“ONE OF OUR INDISPENSABLE 
MAGAZINES*’ — The Review of Reviews 
lias always been one of our Indispensable 
magaslaes ever since it was founded. You 
aiie to ha congratulated in making it more 
indispensable if that is possible.— 
Charlaa A, Bahnl, Author, 


THIS COUPON 
will bring you 
a six mondis* 
trial ^ 
subscription 


for 

$1 


Review 
♦ of Reviews 
Corpora tioti 

55 Fifth Ave. 
New York aty 


♦ I enclose $1.00 for a 
^ special Six Months* 
Trial Subscription to the 
Review of Reviews. 


Name. 


Address 
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The Month in Medical Science 

Progress in the Medical and Surgical Fields 

By MORRIS FISHBEIN, M. D. 

Editor of th0 Journal of the American Medical Ataociation mnd of Hygeta 


Liver and Iron in Anemia 

'V'EARS ago when girls lived largely an 
* indoor life, there was a great fre- 
quency of a disease called chlorosis, or the 
''green sickness. As costumes have changed 
to permit more freedom of motion and as 
women have come to take up outdoor 
sports, this disease has practically disap- 
jieared and is rarely seen by a modern 
physician. The chief symptom of chloro- 
sis is the deficiency of red blood cells and of 
the red coloring matter in the blood, pro- 
ducing a condition called secondary anemia. 
It used to be the custom to treat secondary 
anemia by giving iron, which has the value 
of stimulating the formation of the red 
coloring matter; small doses of arsenic 
were used with the idea that they aided 
the bone marrow in producing red blood 
cells. 

A few years ago investigators in the 
laboratory of the University of Rochester, 
New York, found that animals could be 
caused to have some new blood very 
promptly after they had been submitted 
to hemorrhages, by feeding them with 
meats. Of all the meat substances avail- 
able, liver and kidney seemed to be su- 
perior. It was generally thought that this 
action was due to the fact that these tissues 
are rich in iron. On the basis of this work, 
however, Boston investigators proved that 
extracts of liver had some special function 
in stimulating the formation of blood and 
in preventing the destruction of red blood 
cells in the body. As a result of their work, 
pernicious anemia, formerly an incurable 
disease, has been brought under control. 

It was thought at first that the feeding 
of liver would be equally satisfactory for 
controlling the secondary anemias, but 
liver seems to have failed somewhat in this 
regard when used either in the form of raw 
liver or in liver extract Recently, Drs. 
Chester S. Keefer and C. S. Yang of the 
Peking Union Medical College in China 
studied the question of secondary anemia 


to find out whether liver alone or iron alone 
would be as effective as both used together 
in cases of secondary anemia They tested 
their methods on persons recovering after 
blood transfusions, after surgical opera- 
tions and hemorrhages, and after hook- 
worm disease. In hookworm disease there 
is an anemia which apparently is due to 
the fact that the person with hookworm 
seldom eats enough of anything and cer- 
tainly not enough of the vital nutritive 
substances. 

The investigators found that iron was 
effective in bringing about increased re- 
generation of the red coloring matter in the 
blood in patients with secondary anemia. 
When liver and iron were given in combina- 
tion, the increase was more rapid than when 
either was given alone. The results were 
particularly noticeable in the cases of per- 
sons with hookworm infestation. 

Eye Examinations of Children 

PRACTICALLY every modern school 
^now arranges for regular examinations 
of the eyes of children to make sure that 
the child is not backward in its work be- 
cause it does not see the blackboard or the 
books. In many schools the system has 
been so thoroughly worked out that it is a 
relatively simple matter to test a great 
number of children. 

Investigations by the National Society 
for the Prevention of Blindness have shown 
that there were from six to twelve percent 
of children in schools who have defective 
eyes Doctor Frank H Rodin is convinced 
that such examinations should be made by 
the regular medical officers of the schools 
and that they can be assisted in the routine 
by the school nurse and the teachers 

In the routine examinations, children 
are examined in groups of ten. First the 
doctor looks over the eyes to make sure that 
there are no visible diseases. For small 
children, the Snellen chart with the letter 
E is commonly used. The child is asked 


to read the second line, known as the 20-^0 
line because normal vision demands the 
ability to read this line at a distance of 
20 feet. If the child cannot read this line, 
it is then asked to read the top line and then 
the smaller ones. 

In most instances when defective vision 
is found, the child is referred to a specialist 
in diseases of the eye, in order that it may 
be properly treated. 

Ringworm of the Feet 
ORE and more as the gymnasium, the 
swimming pool and the golf club have 
spread throughout the land, infections of 
the feet have become prevalent The 
most widespread of infections is the ring- 
worm [See also page 442, November 1929 
Scientific American. — Editor] which 
causes breaking down of the skin, particu- 
larly between the toes, itching, and in some 
cases such destruction of the tissue as to 
produce pain and secondary infection. 

Among the measures used to overcome 
such infection are scrubbing of floors with 
antiseptic substances, insistence on the use 
of individual slippers or paper slippers by 
all who use the showers, and the applica- 
tion of measures directly to the infection. 
Unfortunately, it is quite easy for people 
with ringworm of the feet to become re- 
infected from their own clothing, unless it 
is thoroughly washed when it is removed. 

Recently, Drs C M. Williams and E A. 
Barthel have shown that it is possible to 
believe that one has recovered from the 
condition and then to become re-infected 
from very small foci of infestation from 
around the toe-nails. Indeed, they found 
by examination of clippings of the nails 
and of the feet of many people who were 
infected, that alm(^t every one of them still 
had some remnants of infection about the 
nails. When the scrapings are examined 
under the microscope after being suitably 
prepared, the organism that causes the 
trouble can easily be seen. Obviously it is 
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Above: The organism that causes 
ringworm of the feet. Below: 
Typical infection of the fifth 
toe-nail and thickening of the 
cuticle of the third nail in a 
case of ringworm of the feet 



important to be sure that every possible 
fod of infestation have been removed before 
the individual can consider himself cured. 


Nervous Baldness 

TT has long been known that severe worry 
^ or strain is sometimes accompanied by 
a sudden falling of patches of hair from 
the head. One of the most interesting 
oases of this type has recently been re- 
ported by Dr. R. B. Rogers of Neenah, 
Wisconsin. In the case mentioned, the 
father of three children had suddenly lost 
great patches of hair after the birth of each 
child in the family. Thus he had his first 
attack in 1915, his second in 1920 and his 
third in 1928. 


Garage Deaths 


^T^HE United States is not the only 
^ country which is greatly concerned 
with the number of deaths that take place 
frpm automobile exhaust gas or from other 
chemical hasards in the motor industry. 
In Germany special attention has been 
given to this subject in recent years. Dr. 
O. Marienfeld finds that there were 242 
deaths in garages in Prussia during 1926, 
most of them from carbon monoxide gas, 
but some oi them from benzene or benzol 
poisoning and a few from electrocution! 
while working on cate with electric wires. 

With the usual German thoroughness, 
the author prepares an outline for the in- 
vestigation of safety of working conditions 
in garages. The outline calls for inspection 
of thp win4Pws aa to whether they are 
open og domit ventUation, gas heating, 
electiie wUlng» temperature, the place 
where iSbe imdy is letmd in relationship to 
the car, odors, smokiness of the atmos- 
phere, and many simflar factors. 



Eliminate Your Coupling Shutdowns 1 


E very time an old type flexible 
coupling fails — trace it and al- 
most invariably it is due to the 
breaking down of flexible bushings, 
pins, springs, discs or grids. 

No wonder ‘‘fatigue of materials^ 
so frequently sets in wherever any ma- 
terial is under constant bending back 
and forth with each revolution of the 
shaft. Failure comes, and the drive 
must be shut down to replace the 
broken parts. 


materials arc used. There is nothing 
to fatigue, nothing to be replaced, 
nothing that may cause a plant shut- 
down for repairs when you can least 
afford it. 

Like most inventions that have revo- 
lutionized time-honored practice, Fast's 
coupling is so simple that in the ten 
years since its first development, it has 
swept the coupling field because of its 
remarkable performance. 


It Is Not Necessary! 

Do you realize that 99^^, of flexible 
coupling troubles vanish when you re- 
place flexible materials with the modern 
FAST'S Self- Aligning Coupling, 
which provides purely mechanical com- 
pensation for shaft misalignment? 

See the sketch below. A spur gear 
on each shaft end. A casing, with in- 
ternal gear teeth to match, slipped over 
the two gears. As one shaft turns, the 
casing turns also. The other shaft turns 
as a unit with it, the entire misalign- 
ment being taken up between the lubri- 
cated faces of the gear teeth. 

Simple and Effective 

Simple, isn't itf Instead of relying 

B upon flexible pins, bush- 
ings, discs or springs to 
absorb mis- 
alignment, 
no flexible 



Read Why 

If you will mail the coupon, wc will 
send you a bound reprint of the Prof. 
Moore article, ‘'What Happens in 
Couplings," that tells the entire story. 
Learn how flexible materials can be 
eliminated, so your plant may elimi- 
nate flexible coupling failures. 


QXf mEE BOOK 

Sign and th i$ coupon today to 

He BARTLEH HAYWARD CO. 

204 Scott Street 
BALTlMCmaMARYLAND 

Please send me the free 
book by Prof. Moore. 



j Name . .. 
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Current Bulletin Briefs 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Qet Them 


Aeronautics 

The Prediction of Airfoil Character- 
istics, Report No. 312, describes and 
develops methods by which the aerody- 
namic characteristics of an airfoil may be 
calculated with sufficient accuracy for use 
in airplane design. George J. Higgins is 
the author of the report. National Ad- 
visory Committee for Aeronautics^ Navy 
Building f Washington, D. C. — 10 cents. 


Suggested City or Counts Aeronau- 
tics Ordinance and Uniform Field 
Rules for Airports, prepared by the 
Aeronautics Branch of the Department of 
Commerce, outlines a standard code of 
airport held rules, supplementing existing 
Federal regulations for aircraft in flight, 
designed to save aviation from the con- 
fusing traffic codes now encountered in the 
automobile field. Department of Com- 
merce, Washington, D. C.— 25 cents. 


Agriculture 

Industrial and Agricultural Uses op 
Jerusalem Artichoke is an assemblage 
of the available facts about a tuberous 
artichoke from which laevulose sugar can 
be extracted commercially. Suited for 
widespread cultivation in Canada and the 
United States, this tuber may l>ecome an 
important factor in the sugar beet industry, 
according to the Canadian investigators. 
National Resources Intelligence Service, 
Department of the Interior, Ottawa, Canada 
— Gratis. 


Electric Stimulation op Plant Growth, 
by G. N. Collins, L. H. Flint, and J. W. 
McLane of the Bureau of Plant Industry 
in the Department of Agriculture, is the 
report of carefully conducted experiments 
which resulted in the conclusion that no 
significant change in the rate of growth can 
be attributed to electricity. The pamphlet 
is a reprint from Journal of Agricultural 
Research, Vol. 38, No. 11. Governm(*nt 
Printing Office, Washington, D, C. — 25 cents. 


Industry 

Popular Research Narratives, Third 
Series, is the title of a volume containing 
50 short stories of what science and re- 
search is accomplishing or has accom- 
plished. The narratives are written in 
plain language, on an amazing variety of 
topics, each planned to acquaint the reader 
with the outstanding developments in a 
specialized field. Williams and Wilkins 
Company, Publishers, Baltimore, Maryland. 
— One Dollar. 


Diesel Power Plants for Large City 
Buildings, by Edgar J. Kates, is a reprint 
of an address given recently before the 
American Society of Mechanical Engi- 


neers in New York, which later appeared in 
Oil Engine Power. The paper is an analysis 
of the electric power req‘uirements of large 
buildings, and a study of how they may be 
met by Diesel power plants, with figures 
on the economics of Diesel power in a 
municipal power plant, a large factory, 
and a typical New York office building. 
American Society of Mechanical Engineers, 
29 West 39th Street, New York. — Gratis. 


Explosives Service Bulletins of the 
Du Pont company are issued frequently 
to assist users of explosives in various in- 
dustrial applications. ‘‘A Few Suggestions 
for Producing Lump Coal,’* and “Placing 
the Detonator to Get the Best Results," 
are titles of two of the recent bulletins. 
E. I. Du Pont de Nemours & Company, 
Wilmington, Delaware — Gratis. 


Pertinent Questions and Answers 
(Bulletin No, 26) is a booklet containing 
much valuable information regarding re- 
spiratory protective equipment used by 
rescue crews and others engaged in activi- 
ties requiring oxygen breathing apparatus 
and rescue equipment. Mine Safety Ap- 
pliances Company, Pittsburgh, Pennsylvania 
— Gratis. 


Dust Explosion Hazards Encountered 
BY Firemen in Fighting Fires in In- 
dustrial Plants, by David J. Prict? of 
the United States Department of Agri- 
culture, is an interesting and helpful 
presentation of information concerning an 
important industrial problem. Northwest 
Fire School, University of Minnesota, 
Minneapolis, Minnesota. — Gratis. 


An X-Ray Study of Firebrk’K, by Albert 
E, R. Westman, (Bulletin No. 193) is the 
report of an investigation to obtain powder 
diiTraction patterns of a number of brands 
of commercial firebricks, to find what infor- 
mation could be obtained by X-ray exam- 
inations. Engineering Experiment Station, 
University of Illinois, Urbana, Illinois — 15 
cents. 


British Trade in Rubber and Rubber 
Products, by Robert B. Bacattee, the 
American Consul at London, has been re- 
leased as Trade Information Bulletin No. 
644. The study covers recent develop- 
ments in the British rubber industry, with 
a discussion of manufacturing trends in 
England. United States Government Print- 
ing Office, Washington, D. C. — 10 cents. 


OxwELDWO Aluminum and its Alloys 
describes in detail oxy-acetylene welding 
processes as applied to aluminum in all its 
forms. It indudes complete instructions 
for welding both cast and sheet aluminum, 
and also the various aluminum alloys which 
have lately become of great importance in 


manufacturing processes. Linde Air Prod- 
ucts Company, SO East U2nd Street, New 
York City — Gratis. 


Nickel Cast Iron: Theory and Prac- 
tice is a well-planned portrayal of the 
various attributes of this alloy. Inter- 
national Nickel Company, Inc., 67 Wall 
Street, New York City. --Gratis. 


Nickel Alloy Steel Products is a 
buyer’s guide, listing manufacturers of va- 
rious items under such headings as “Axles, 
Auto" and “Forgings." The scope of the 
guide is limited to those items most fre- 
quently requested of manufacturers using 
nickel alloys. The International Nickel 
Company, Incorporated, 67 WaU Street, 
New York City-kiratis. 


Minerals 

Mineral Resources of the United 
States iN 1928, by Frank J. Katz and 
Martha B. Clark of the Bureau of Mines, 
is a preliminary summary of the quantity 
and value of all mineral products of the 
country for the period covered. The 
arrangement is alphabetical by minerals, 
supplemented by tables giving the mineral 
production by states. Imports and ex- 
ports are included in the summary, with 
figures from the records of the Bureau of 
Foreign and Domestic Commerce. United 
States Government Printing Office, Wash- 
ington, I). C.— 20 cents. 


Copper in 1927, by C. E. Jilihn and Helena 
M. Meyer of the Bureau of Mines, contains 
complete data on copper production in the 
United States and Alaska during the cal- 
endar year 1927. The statistics cover also 
the imports and exports, by-products, 
consumption, and uses of copper during 
the period. United States Government 
Printing Office, Washington, D. C. — 10 
cents. 


Rallroada 

The Railroads Enter Aviation, by 
General W. W. Atterbury and Myron M. 
Stearns, is a reprint from the Saturday 
Evening Poet. It is a candid portrayal of 
the reasoning of executives who have 
learned that the key to industrial and com- 
mercial development is In co-operating 
with new forces, rather than in opposing 
or seeking to ignore them. Publicity 
Bureau, Pennsylvania Railroad, Broad 
Street Staiion, Philadelphia.’-Jaraiis. 


103 Years op Railroading is the story of 
the New York Central Lines, and is an 
interesting chapter in the commercial and 
industrial history of the United States. 
Department of Publicity, New York Central 
Lines, New York Centred Building, New 
York City. — Orath. 



Decrnnk^tm 

Miaoellaneoim 

PiqotT^s BmiiETiK for Export anp 
iNTEUtOOASTAt SHIPPERS is E weekly index 
of advEnoe filings for all steamship lines 
operating from the United States and 
Canada to all foreign and intercoastal 
ports. It is considered the standard 
authority lor such information, and as a 
guide fcnr shippers, travelers, and operators. 
PiffOiVtf Pumicaticnaf Inc., 80 Broad Street^ 
New York City. — Sample on application. 


Use of Films in the Schools, by Dr 
Gustave Straubenmuller, is an analysis of 
the Eastman experiment with classroom 
films. Dr. Straubenmuller's study was 
made for the Board of Superintendents of 
the New York Board of Education, to 
appraise the value of classroom films in 
public schools. Eastman Teaching FilmH, 
Jne., 81^8 State Street, Rochesttr, New 
York. — Gratis, 


Report on Progress in Manchuria, 
1907-1928 is a well-indexed 2d8-page 
volume covering the development and 
exploitation of a rich region that has been 
the scene of many conflicts and will prob- 
ably be the scene of many more. The 
South Manchuria Railway, Dairen, China. 
— Gratis. 


The Speaker makes its debut as a monthly 
publication under the flag of Liberia. The 
initial number contains a treatise on the 
cultivation of the cacao tree, in addition 
to a number of brief essays and editorials 
D. B. Cooper, Editor, The Speaker, Cape 
Palmas, Liberia, West Africa. --Six cents a 
copy. 


Study of the Oil Burner as Appubd 
TO Domestic Heating, Technical Bul- 
letin 109-T, presents comparative tech- 
nical data derived from a series of teats 
with several types of burners to gage their 
performance, cost of operation, and adapt- 
ability for use in existing heating plants. 
It presents also a brief discussion of the 
relative costs of heating with oil and V(ith 
gas. The Domestic Oil Burner, De- 
partment Circular 406-C gives reliable 
non-technical information of interest to 
prospective purchasers. Office of Informa- 
tion, Department of Agriculture, Wash- 
ingUm, D. C . — Both gratis. 


Regulations Governing International 
Cable and Radio Messages, which be- 
came effective on October 1, are sum- 
marised for the benefit of code users 
Thk summary, for the most part, is de- 
voted to the types of languages which may 
be vmd, with specific regulations for the 
use of pkiUi code, and cipher languages. 
The Merchants Association of New York, 
Wodworth Buildiny, New York City — 
to eent9. 


RttrOBMATIOK OF INTBBFERENCB ISSUES, 
by Howard S. MllUer, is a well-indexed 
booUet of 107 pages designed to help 
inventom and patent attorneys in pro- 
seeutibg an appUoation for patent when 
inydved in intmerenoe prooeedings. Par- 
tieular attention *ls given to authoritative 
praetfee on setting for hearing motions 
under Rules 109 and 122. Howard S, 
MUkt, tm Skreet, N. W., Wa$h^ 
intm, t>. G.—n eent$. 
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Sizes of 

Motor Housings 


'om a 


Singl 


e Die 



T he skill and ingenuity of Milwaukee 
Die Casting technicians in the de- 
sign and production of interchange- 
able dies enables the Dumore Company 
to secure die cast motor housings in three 
different lengths with but a single die cost. 

As a result, they arc able to produce frac- 
tional H. P. motors of different capacities 
with minimum labor and expense. Each 
of these housings is identical in diameter 
and in interior and exterior contour. The 
different housing lengths accommodate the 
different lengths of “fields” which produce 
the various fractional H. P. capacities. 



Cover Also Cast In An 
Interchangeable Die 

The die-cest cover for the motor housings is also 
made in an interchangeable die to permit the in- 
corporation of several types of ^^bearing bosses” 
for different types of motors. Some have 
oil holes; others have machine threads. As 
in the casing proper, all holes are cast in, 
as are the field bore and bearing seats. 

The “snap fit“ necessary between cover and case 
if achieved entirely in the casting operation. No 
subsequent machining is required. The joint is a 
lap joint with a key cast in the cover and a 
keyway in the case. 


Th* finish is an important factor 
in tbr appearance of Dumore Mo- 
tors. These castinfs take a beauti- 
ful hiah lustre finish in both 
nickel and chrome. 



Modem developments in die casting practice 
may be the means of solving one of your diffi- 
cult production problems. The counsel of Mil- 
waukee Die Casting Engineers is available to 
you at no tost. 

MILWAUKEE DIE CASTING COe 

287 Foiirtli Street Milwaukee, Wis. 



This simply written, 
well illustrated booklet 
will reveal to you the 
many poasibilitiaa of 
die casting parts of 
your product. Send for 
your copy today. 



ILWAUKEE 

DIE CASTINGS AND BEARINGS 
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The Amateur Astronomer 


T his month we shall cut short the tele- 
scopes, satisfying our interest by a group 
of pictures which have self-explanatory 
legends. We shall then pass on to a most 
informative discussion of the principles of 
what the astronomer calls “good seeing.** 
In a recent number we published a letter 
from Ellison, co-author of “Amateur Tele- 
scope Making,** in which the following 
statement was made: “The real difficulty 
about 16- and 21 -inch jobs is in the mount- 
ing and using. I know from my experience 
with an 18 inch that ol>8erving with a 21 
inch is no picnic.’’ 

The Reverend Mr. Ellison is, of course, 
referring to his own seeing conditions in the 
climate of Northern Ireland, and these 
conditions will differ from those in some 
parts of America, particularly in the west. 
Nevertheless, some of the considerations 
having to do with seeing and its principles, 
touched on below, are likely to prove of 
value. They may explain why it is all but 
futile in certain parts of our country to 
attempt to “manufacture** better seeing 
than can be had, simply by using large 
mirrors and crowding on higher magnifica- 
tion; also why it is that experienced ob- 
servers keep pointing out that the prac- 
ticability of larger sizes than ten inch, 
except for photographic work, b illusory 
in many cases. 

Discussion by Mr. A. A. C. Elliot Merlin, 
under the heading “Fifty Years at the 
Telescope,** in English and Amateur Afc- 
chanics (London) May 24 and June 7, 1929, 
quoted by kind permission of the publisher, 
bears directly on this point. 


“A small instrument or five- or six-inch 
aperture is far more likely to reveal quickly 
its latent good qualities than one of eight 
or nine inches, for the reason that our 
earth’s atmosphere is more frequently in a 
sufficiently tranquil state to allow the 
smaller apertures to attain their full de- 
fining limits on what must be classed as 



Photographed by Harold A. 
Lower, with an inch tele- 
scope. See “A. T. M.*\ p. 259 


nights of exceptionally good seeing in this 
country. This is the secret of the popu- 
larity that the five-inch or six-inch refractor 
has long enjoyed. Telescopes of that size 
are large enough to afford sufficient light 
grasp when used with magnifications of 
200 to 300 diameters, or even more, and at 
the same time encounter no excessive air 
hindrance, thus enabling them frequently 


to furnish sharp stellar images, whose 
spurious disks of 0.91 " for a five inch and 
0.76“ for a six inch, will appear cleanly and 
steadily imaged on any tolerably favorable 
night; one which would quickly reveal its 
shortcomings with an instrument of per- 
haps only slightly larger aperture. 

“The lack of appreciation of the most 
telling fact that air hindrance must neces- 
sarily increase as the square of the aperture, 
or ignorance of it, has led to misapprehen- 
sion, chiefly directed against reflectors, for 
the reason that they have been, as a rule, of 
much larger aperture than the refractors 
with which their performance has been 
compared. The swamping of the defining 
quality of, say, an 18-inch aperture by 
what, to it, is a tempestuous atmospheric 
sea, is conspicuously observable; while an 
eight-inch aperture, reflector or refractor, 
placed alongside the big telescope, may be 
found to do sufficiently well in what is, to it, 
a moderate atmospheric disturbance. 

“The obvious cause,** Mr. Merlin con- 
tinues, “is that the 18-inch instrument has 
an area of 264.6 square inches on the entire 
surface on which parallel light rays im- 
pinge, each of which has encountered equal 
air disturbance in its passage to the tele- 
scope, while the little eight inch has only 
60.3 square inches of area, so can only col- 
lect on its surface five times fewer air-dis- 
turbed light rays; hence the atmospheric 
handicap at any one time is f^ve times 
greater for the 18-inch telescope which, if 
used through no air at all, suppose on the 
airless moon, could only afford a defining 
power of a little over twice that of its small 



Harold A. Lower, 1032 Pennsylvania Avenue, San Mr. Lower with the completed teleioope. The 

IMego, California, who with his father built a telescope was done on an H G P lap, which proved seti^actorp 
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Mr. Lower inscribed this photo- 
firaph: **Oad bevelinii the Mge of 
the mirror disk. This is the rig we 
used for cutting out the disks** 

c'ompetitor, the eight-inch instrument.** 
In the last statement Mr. Merlin is re- 
ferring to the fact that the resolving or 
defining power increases in direct propor- 
tion» not to the mirror*8 area, but only to 
its diameter. If we divide 4.66 seconds of 
arc by the diameter or aperture of our 
mirror or objective lens we get what is 
ctalled the *‘Dawe8 Limit.** (See Bell, 
“The Telescope,** Chapter XI). For ex- 
ample, consider a six-inch mirror. Per- 
forming this simple feat of arithmetic we 
ascertain that this siee ought theoretically 
to resolve or separate two stars not closer 
than 0.76" apart — although closer pairs 
can sometimes be seen elongated, their 
diffraction disks overlapping. 

Separating a close double is essentially 
and optically the same thing as defining 
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minute detail on, say, the moon. Resolving 
power, and therefore aperture, is here the 
decisive factor. But, as we shall see later, 
there is a fly in the ointment: much of what 
we gain thus we lose in lack of contrast. 

Professor A, E. Douglass, now Director 
of the Observatory at the University of 
Arizona but then on the staff of Lowell 
Observatory, published in Popular As- 
tronomy, June, 1897, a long article entitled 
'"Atmosphere, Telescope, and Observer/" 
la3dng down certain basic principles which 
are equally valid in 1929 as in 1897, or any 
time. We shall quote salient parts of 
Prof. Douglass* article in a later number. 

The Journal of the Royal Astronomical 
Society of Canada for October contains an 
interesting list of the reflecting and re- 
fracting telescopes of the world, compiled 
by W. E. Harper. In the list of reflectors 


we And two instruments xqiade from the 
instructions in the book ""Amateur Tde- 
Bcope Making,** one being tliat of G. H. 
Hamilton, of Jamaica, B. W. a 21 inch 
described in our issue of last May, and the 
other that made by Steber and Thum, of 
Warren, Pa., described last June. 

These two lists, as complete as the com- 
piler could make them, show th^ world's 
telescopes above 15 inch distributed among 
sizes as follows: 100 to 50 inches, eight 
reflectors; 60 to 40 inches, five reflectors, 
two refractors ; 40 to 30 inches, 24 reflectors, 
six refractors; 30 to 20 inches, 20 reflectors, 
29 refractors; 20 to 15 inches, 15 reflectors, 
66 refractors. No telescopes under 15 
inches are listed — which lets out most of us 
who ‘"roll our own.** If what Mr. Merlin 
writes is correct, we amateurs are a wiser 
lot than we supposed . — A G. /., Tel, Ed, 


The Heavens in December 

By PROF. HENRY NORRIS RUSSELL, Ph.D. 








At 11 o'clock: Dec. 7. 

At low o’clock: Dec. 15. 
At 10 a clock: Dec. 23. 



:f! .-It 



At 914 o'clock; December 80, 


At 9 o’clock: Jan. 7. 

At 6W o’clock: Jan. 14. 
At 8 aclock: Jan* 22. 


NIGHT SKY; DECEMBER AND JANUARY 


ERCURY is an evening star but is so 
far south in the sky that he will be 
hard to see. At the end of the month when 
conditions are best he sets at 6 p.m. Venus 
is still a morning star but b getting behind 
the sun. At the year’s end she rbes only 
40 minutes before him and will no longer 
be easy to see. Mars is in conjunction with 
the sun on the 3rd and b unobservable. 
Jupiter b in opposition on the drd and b 
the brightest thing in sight except the 
moon, and b visible all night. Hb first 
and third satellites cross the dbk on the 
evening of the first between 8 p.m. and mid- 
night, while the second satellite is hidden 
behind the planet. Thb exhibition b re- 
peated on the 8th between 11 p.m. and 2 


A.M. Saturn b in conjunction with the 
sun on the 25th and can be seen only at the 
beginning of the month, just after dark, 
Uranus is in quadrature east of the sun on 
the 29th and b observable in the evening; 
while Neptune crosses the meridian betifeen 
8 and 6 A.M., so that the astronomer who 
would study it must rise early. 

The moon b in her first quarter at 6 A.M. 
on the 9th; full at 7 A.M, on the 16th; in her 
last quarter at 9 P.M. on, the 23rd; and new 
at 7 P.M. on the 30th. Her path in the 
heavens takes her near Mars and Mercury 
on the first, Saturn on the 2nd, Uranus on 
the 10th, Jupiter on the 16th, Neptune 
on the 2lBt, and Venus, Mars, and Saturn on 
the 80th. 
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The Sctentlfic American Digest 

(CoiUinued from page 627) 

cul^y, Becauae of the freight ratea in- 
volve4, h 4 *lnrever, a different type of fuel 
gaa waa u^ed on each of the four legs of the 
voyage, It waa decided that ethane would 
be the Ideal gaa to use aa it ia about the 
same weight aa air and has a high fuel value 
This gkB was accordingly used on the first 
leg ofthe flight from Lakehurst to Fried- 
richahafen, having been shipped to Lake- 
huret in steel cylinders from a recently 
constructed ethane plant of the Union Car- 
bide and Carbon Chemicals Corporation 
in West Virginia. 

At Friedrichshafen the ship was refueled 
with Blau gas for the flight tp Tokio. 

At Tokio the ship was refueled with a 
mixture of Pyrofax and hydrogen. Pyro- 
fax is commonly known to householders as 
a fuel for gas ranges in homes beyond gas 
mains. It was supplied in steel cylinders 
Although it is somewhat heavier than air, 
a sufficient volume in the lipuefied state 
could be much more cheaply transported 
from West Virginia to Tokio than could 
an ec^ual volume of ethane Therefore it 
was used, mixed with half of its volume of 
hydrogen, obtained in Tokio, to make the 
weight of the mixture approximately the 
same as that of air. 

For the last leg of the flight from Los 
Angeles to Lakehurst, Pyrofax was shipped 
to Los Angeles where it was mixed with 
natural gas in suitable proportion. Ship- 
ment was made this time in tank cars, still 
further reducing the cost of transportation 

Thus the huge dirigible was supplied with 
suitable fuel gas at all points by means of 
an ingenious combination of various gases 
now commercially available in industrial 
centers throughout the world -a feat which 
would have been unthought of a decade or 
so ago. 

Golf Ball Murders 74,000— Fish! 

OOLF is charged with the murder of 
^ 74,000 fish at Glacier National Park 
fish hatchery A player sliced badly, the 
ball entered and clogged the Intake water 
line and the thousands of fish had no 
water in which to swim Science Service 

Bum Aluminum Dust for Intense 
Flame 

A flame so intense as to melt its way 
through any known solid substance 
is produced by a new type of blowpipe, 
employing finely powdered aluminum in- 
stead of the more familiar hydrogen or 
acetylene gases. The new invention was 
described in Minneapolis recently by Dr, 
Frank M. Strong of Syracuse University, 
speaking before members of the American 
Chemical Society, 

Dr. Strong described his device as 
follows: 

“A screw conveyer carries a slow stream 
of aluminum dust from the bottom of a 
hopper out through the open end of a 
brass pipe. The dust is here met by a 
swift cross-stream of oxygen, with which 
it forms a fine and uniform suspension. 
From this point the mixture is passed 
forward through a larger tube, which a 
little farther alon^ is divided up into 
eight smaller tubee. The latter diverge 
from the centre! tube for a short distance, 
mnd ere then curved back inward so as to 
conm to e sham loous^ The aluminum- 
oetyvMa fteese can be lifted at this focus 
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from Nature' t great outd(H>rs . . . 
insectj . . . wild flowers . . . beasts and 
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fish and creatures of the sea. 


Ancient civilizations arc made to 
live again by the spade of tlie 
archaeologist . . . adventures tn 
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provide romantic stories in Science 
News-Letter. 


When astronomers probe nnv 
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point with a match or Bunsen burner.'^ 
Dr. Strong'a blowpipe combines the 
principles of the familiar oxy-hydrogen 
or oxy-acetylene blowpipes with that of 
thermite, a powder used for the generation 
of intense heat on a limited area, such as 
the ends of rails in welding. Thermite 
consists of aluminum powder mixed with 
another chemical which on heating yields 
free oxygen at a rapid rate. In the new 
blowpipe the oxygen is supplied directly 
in the form of a gas instead of being 
generated on the spot from a chemical. 
— Science Service. 


Gave Man *8 Brain Found in Russia 

A RARE find of human brains, repre- 
senting our ancestors thousands of 
years ago, has been announced from 
Odinzowo, near Moscow, in central 
Russia. The two petrified brains were 
found associated with the teeth of a wooly 
mammoth, and they were without doubt 
the very oldest fossilized human brains 
ever found. 

It is reported that a commission of 
scientists has been selected to make de- 
tailed studies of these remarkable finds 
of man during the ice age when the huge 
mammoths and the rhinoceros were 
clothed with a thick coat of wooly hair. 

These rare ^nds are not ^*casts,'^ but 
actually petrified human brains, some- 
what shrunken, to be sure, but sufficiently 
well preserved so that anatomists can 
reconstruct the form of the brains from 
the fossils. 

The cave man was equipped with a 
goodly supply of gray matter. The Rus- 
sian scientist, Hindze, who is preparing 
a report on the fossil brains, is of the 
opinion that man in the ice age possessed 
a brain slightly smaller and less developed 
than recent dwellers of the same area 
— Sc i cnee Service, 


Prehistoric Indian Dentists Filled 
Teeth 

l^AYAN Indiaui who lived in Central 
America more than 1000 years ago 
practiced dentistry and knew something 
about the technique of drilling holes ‘in 
teeth and filling up the cavity with metal. 
Two teeth containing circular holes filled 
with iron pyrites are among the significant 
discoveries reported by J. Eric Thompson, 
leader of the Captain Marshall Field 
Archeological Expedition to British Hon- 
duras, which has just returned to the Field 
Museum of Natural History. 

The teeth were found in a vaulted burial 
chamber in the ruins of the Mayan city of 
Tzlmin Cax, which means ‘‘Mountain 
Cow.“ A good collection of Mayan painted 
pottery was found in the chamber. Other 
burial chambers yielded skeletons and pot- 
tery types hitherto unknown in the Mayan 
art, also jade ear-plugs and apple-green 
jade beads. 

While digging in a large mound in the 
ruins of the city, the expedition made the 
first authenticated find of a mirror from 
a site of the Old Empire of the Mayan 
tribes, that is, from the period between 400 
and 800 A.D., Mr. Thompson states. The 
object consisted of a number of small 
squares of iron pyrites, which apparently 
had made a shiny metal looking-glass with 
a pottery back. Heretofore, it has been 
generally supposed that the inhabitants of 
the early Mayan cities were unacquainted 
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Chemistry In Industry 

iContinued from page 684 ) 

at 20 degrees, Centigrade, proved harmful 
to tench, which are noted for their tenacity 
of life, after a period of three hours and 
five minutes. The tench were then re- 
moved to fresh water and died three days 
later. However, a one-tenth of one per- 
cent solution of calcium chloride had but 
slight effect upon trout and tench when the 
temperature of the water was six degrees, 
Centigrade. 

Numerous investigators have shown that 
many fresh-water fish will die if subjected 
to the action of water of high salinity; the 
ill effects are largely attributed to the un- 
balancing action of water of greater specific 
gravity, a diminution of some of the es- 
sential food, and also, tendency toward 
loss of water from the body of a fresh- 
water fish when placed in a salt solution; 
this latter phenomenon is explained by the 
theory of osmosis. Bass transferred from 
fresh water directly into sea water died 
in a few minutes. However, a transfer of 
bass and perch from fresh water to a sodium 
chloride solution containing approximately 
14,000 parts per million failed to produce 
any fatalities in 14 days. 

Those interested in further details as to 
the effect of impurities in streams on native 
ftsh will find a vast fund of information 
available at the United States Bureau of 
Fisheries, Washington, D. C. 


Novel Method for Making Citric Acid 

C itric acid from lemon juice and 
similar raw materials without the in- 
termediate production of citrate of lime, 
has been worked out by Professor Dr, 0 
Crotto of the School of Pharmacy in Buenos 
Aires, says a recent issue of ''Quimlca e 
Industria,** The elimination of the usual 
step of neutralizing the acid of lemon juice 
with lime to form calcium acetate is ex- 
pensive and the yield poor, so that this 
novel process promises appreciable savings. 

In outline the process is as follows: The 
lemon juice is concentrated in vacuo to the 
consistency of a semi-solid and is then mac- 
erated with acetone, the weight of acetone 
used being double that of the concentrated 
juice. The albuminous, pectic, mucilagin- 
ous, and other insoluble substances are sepa- 
rated by filtration and the filtrate treated 
with half of its weight of distilled water. 
The citric acid dissolves in the water and 
the acetone is separated and recovered. The 
process is patented and is stated to give 
perfectly satisfactory results on a semi- 
large scale. 

Rust Used in New Base for Paint 

R usty tanks for oil storage or other 
exposed iron surfaces require cleaning 
as a preparatory to receiving a protective 
coat of paint; this is a laborious and con- 
sequently costly process. A recently 
patented means to preserve the metal con- 
sists of applying a mixture which pene- 
trates the rust layer, forms a base for paint 
of which the rust is a part, and prevents 
further corrosion. 

The material is said to have the addi- 
tional advantage of resiatitxg the solvent 
action of gasoline and other mineral or 
fatty oils. First an emulsion Is made with 
linai^ oU and alkali. Second, casein and 
siUeate of soda are made into a smooth, 
viscoua mass and mixed with the oil omul- 
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QN the Graf Zeppefin*8 west bound trip 
^ one of the several Leica Cameras on 
board was used to photograph the in- 
terior of the torn bag. Motion prevented 
time exposures— the only light was that 
reflected from the ocean through the 
ripped opening, yet the pictures were 
remarkably clear. 

Several Leicas accompanied the Byrd 
Antarctic Expedition. Six more have 
been ordered by radio since the Intrepid 
men reached their winter base. 

The Leica Is known and used throughout 
the world scientists, engineers and 
those who follow the advancement of 
photography. 
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^ bf Exmmrers^ 

Scientists and iSxjperf- 
enced Travelers 

There is no camera like the I.eica com-, 
bining as it does quality, latitude of work, 
convenience and economy of operation. 
Takes 36 pictures on each loading. Uses 
standard cinema film and each negative 
is of double framesize -the first camera 
to have this feature. The smallest roll- 
film camera with focal plane shutter. 
May be used for snapshots, por- 
traits, Indoors or outside. Used by 
engineers for recording data and by scien- 
tists for ipoto micrographs. Always ready 
for InstAt u^e. 

Leica enlarge* ^letits to 12" x 18" or larger, 
preserve beauty and detail. Mechanically 
and optically the Leica is a model of 
perfection. 

See the Leics at your dealer *a. He will ftladly 
domonetrate It for you. Or write for Illustrated 
literature. E. Leltz, Inc., 60 East lOth St.. New 
York, N, Y. 


E. LEITZ, Inc., Dent. S. A. 5, 60 East 10th St., New York, N. Y. 
Please send me analog on the Leica Camera. 
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DEAFNESS 


The 

^^PHONAK^' 

A new scientific 
hearing aid 
now available 

Clarity and purity of tone 
Quietness of Operation 
AdequateVolume and Rant'^e 

No Crackling 
or Hissin>^ Sounds 
from the 

Electrical Currents 

FRENCH ELECTRIC CO., Inc. 
654 Madison Avenue 
New York 

GEORGE BARTON FRENCH 

PRESIDENT 
Circular on Bequest 


M«f niSed 225 Diameter* 

ULf RALENis' i«fcRm”JS»PE 

errd inicroscoi>e l» 
of all who wleh to 
ixiierimcnt with the 
t object* in vMble to 
fun U 1«. aa well aa 
eductttuinal No 
technical traln< 
tng rectulred, yrt 
hundrraaofacien' 
Uau and teacher* 
are uaina thia in 
•trumrnt. Give* 
enorniou* magni- 
fication and ncr- 
fect definition 
Send $5.00 for 
complete outfit 
Send for deacrlp- 
tlve literature. 

for^iSL ROAT 4k LOHMAN 


SPORTCLASS 

VEST POCKET 




Get the Habit— Carry Them Always 
in your pocket! 

Compart— have tiit'in with tou at football 
ganiea. rarea, ringaide and outaoora Different, 
powerful with wide field of view (265 yd* , at 
lUQO yd* ); 90% luminoaity Beautifully tin- 
iah^. Every one would be delighted to own an 
*^i-DlS’’ 3 1-2 inche* long, 1 5-8 Incbe* high; 

1 3-16 IttcheH wide Welgha 1 o/ Soft leather 
pouch. Blue, jade or tun imiah lU.IOj 
Blaek $13. 

A»k Your D*al«r~t*ni direct tf he rannot 
Mupph Money luuk loorantee 
Write for folder ‘’3/ 

/iealer'i tn^irtes iftnttJ 

AMERICAN THERMO-WARE CO^ Ise. 

Eaciugiv* livH>ert«ra -Eat. IMl 
14 Wnmn Siraot 
^ N*w Ymtk ^ 


sion. Whiting snd sine oxide are stirred 
in, and colored pigments may be added if 
desired; a preservative such as phenol or 
salicylic acid may be added in small amount 
if the mixture is to be stored before use. 
It works best on rusty surfaces to which 
it adheres firmly^ and when dry makes an 
economical base for paint. The process 
is covered by United States patent 1»647,- 
666 , 

Proceeaes l>eveioped to Bind 
Fixed Nitrogen 

AN interesting series of processes 
^ utilizing phosphate rock to bind fixed 
nitrogen has recently been introduced into 
this country by the Dorr Company, Inc. 
The processes were developed by Frans G. 
Liljenroth, a prominent Swedish engineer 
whose name has been associated with some 
of the pioneer work in developing phos- 
phoric acid technology. 

Kunstdunger Patent Verwertungs A. G., 
of Switzerland, has been formed as a 
patent holding corporation and will con- 
tinue research work in connection with 
nitrogen binding and the production of 
concentrated synthetic fertilizers. 

The Dorr-Liljenroth processes bind from 
20 percent to 70 percent of the nitrogen in 
the form of concentrated mixed fertilizers 
containing from 40 to 70 percent total plant 
food and the remainder as ammonium 
sulfate and calcium nitrate containing 
from 14 to 21 percent nitrogen. 

It is claimed that the over-all binding 
cost of a plant with a capacity of from 
20,000 to 25,000 tons of ammonia per 
year will be from 0.6 to 1 .2 cents per pound, 
depending on the type of materials pro- 
duced, 


PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 

MUNN & CO. 

PATENT ATTORNEYS 


Ait 0 ei*t$d since 1844 with IhsSaentiJU Amsrienn 

SCIENTIFIC AMKR. BLDG. 

24-16 Watt 40th St.. N. Y. C. 
SCIENTIFIC AMBR. BLDG. > Waahington.D. C. 
TOWER BUILDING • - - Chicago. 111. 

HOBART BUILDING • - Ban FmadMo. Cal. 

VAN NUYS BUILDING • Lot Angela*. Cal. 

Book* and Information on Patent* 
and Trad(^-Marlu by Request 

AtHOclate* in All Foreign Countrie* 
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I SELL PATENTS 

If you wish to add New Productfi to your line, 
or have a good Patent to «ell. write me — 

CHARLES A. SCOTT 

Batabliahed 1000 

773 SA Gwrson Avo. Roehoater, N. Y. 


Regulating Thickness of 
Electro- Plating 

PLECTROPLATERS are already mak- 
^ ing use of instruments for measure- 
ment and control of temperature, pressure, 
and acidity in electrolytic baths. But an- 
other necessity is to control the thickness of 
the deposit by suitable regulation of the 
current density. To meet this need, the 
LPW current density meter has been de- 
veloped abroad and is described by W. 
Pfanhouser in Chemiker-Zeitunff. It con- 
sists of two round comparator electrodes 
in a hard rubber housing, insulated from 
each other and connected together across a 
small meter. The instrument must be 
calibrated according to the solution in 
which it is to be used and must be placed 
in proper position with respect to the anode 
and cathode. It serves to show the time 
required for a given thickness, and also 
helps maintain quality by keeping the cur- 
rent density within proper limits. 


Ferric Chloride Becomes Cheap 
Coagulant 

CTRICTLY speaking, ferric chloride in 
^ solution is not a new coagulant, but for 
many industrial purposes its price has pro- 
hibited its use. Recently, however, ferric 
chloride has appeared on the market in 
commercial quantitieB at prices which make 
it economical for use in sewage disposal 
systems and for other coagulating func- 
tions. IruSMBtrUd otid Engineering Cheim$- 
try comments on this sii^idcant develop- 
ment as follows: 

'It frequently happens that the adoption 
of A nriAtArial for a narticular laiwa^Boale 


-TOOL- 

^MFANir 


InveBlors— WeBidd Modeb 


fiend u* yotir rough idea. Our Maater 
Mechanic* util develop it for you into 
a practical working Model llilrty 
tMiui. Beat 


year* auccewful exi)erience doing till* very thiiu|. Beat 
•hop e«tulpnient Expert advice. Cootidentur aervlce 
guaranteed. Bank reference fumiahed fiend for free book- 

CREaCENfyVSol^oSr! " Dept . C. CtiwinnaU, Ohio 

ExperimeBUl and Model Wmrk 

Flno InatnimnnU and Finn MneMnnry 
Inventions Dovolopod 
Snoclal Tools, Dios, Co«r Cutting, Ete* 

HENRY ZUHR, he. 187 Uhyat* Si., N»w YoHi Oly 

WANTED 

For manufacturing ajnd selling by a prominent, 
long established Massiichusetts concern, spooial 
or patontod equipmaiit for Water Storage 
Reservoirs, Filtration Plants, Irrigation Develop- 
ment. Liberal royalties on exclusive manufac- 
turing basis. Address BOX 193, 

SCIENTIFIC AMERICAN, New York City. 

IWANTEO lasash 

Desire articles wUicli can be stami^ from sheet f^al 
and pertaining to automotive, radio, or hardware lines. 

If attractive to us will either buy outright or make 
satisfactory royalty arrangement. Send full in- 
formation and drawing. Over forty years in business. 

THE OTTO KONICSLOW MFC* CO. 

3500 parkins Ava. Clav^aSMl, Olklo, 

v%'%. ELECTRICAL PROBLEK? 

WE SFEaAUZB IN '‘PERSONAL SERVICE*', and 
s^#s fhsai far TOU tkrnaik ffta «df mftk f rasisfaa. RVEp.i ni tnm. 
TAMSESAEB, P. 0. Wa. ftl, YORK 
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WhAt«v»r th* projector flashes on the 
screen . . . your vacation trip . . .your hunt- 
ing trip . . .your little tots . • . remember 
it’s the motor that furnishes the action 
. . . that is the heart ol the projector. 
Andy in this projector (reproduced 
above) It’s a Signal Fractional Horse- 
power Motor — selected because the 
motor will render dependable serv- 
ice with low consumption of cur- 
rent. No better motor could be 
put into such a device . . . 
another use for small motors. 

Signal Fractional Horsepower 
Motors— -either induction or 
series wound — are de- 
signed from experience 
to meet manufactur- 
ers' needs for hun- 
dreds of different ap- 
pliances. Perhaps 
our experience cum 
help you* too. 

SIGNAL ELECTRIC MFG. CO. 
Menominee, Michigan 
SmaU Motor SpecUtlUtt Stnco 1890 
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BECOME A FOOT CORRECTIONIST 

$3,000 to $10,000 yearly in a business of your own— many 
are making it in the New Profession of foot correction: 
not medical nor chiropody. Openings everywhere with 
all the trade you can attend to; easy terms for license and 
training by mail; no further capital needed, or goods to 
buy; no agency or soliciting. Write today for full details. 

STEPHENSON LABORATORY 
88 Back Bay Boston, Mass. 
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THOUSANDS OF MEN 

will make fortunes in Aviation. Airplane 
Drafting and Designing are the biggest jobs 
aliead in this fastest growing industry. A new 
field of opportunity for you is opened in our 
improved method of training. 

EASY TO LEARN. STUDY AT 
HOME. PAY AS YOU GO. 
EMPLOYMENT SERVICE. 

Write for booklet outlining courses In Airplane 
Drafting and other aviation subjects, including 
the famous Weem's System of Navigation — 
endorsed by Col. Lindbergh, Commander 
Byrd, Lincoln Ellsworth, Admiral Moffett, etc. 


AIRPLANE DRAFTING 


AimANfi 


n AIRPLANE 
U MECHANICS 


use leads to its manufacture in such quan- 
tities as to bring the price within the reach 
of others long interested but not able to 
buy. It is in this connection that we note 
with interest a contract recently awarded 
the Pennsylvania Salt Manufacturing Com- 
pany by the Sewerage Commission of the 
City of Milwaukee, calling for between 
2000 and 2500 tons per year of ferric 
chloride in solution at a price of $2.08 
per hundred pounds on the anhydrous 
basis, delivered at the sewage plant. 

“The solution will be transported in 
rubber-lined tank cars and will replace 
chlorinated copperas heretofore used. The 
availability of ferric chloride in solution 
in quantities that will greatly reduce its 
price would seem to open up a number of 
possible applications and make it a direct 
competitor with the older coagulants. 

Liitnite Absorbs Sulfur Gases 

AN interesting process for sulfur re- 

moval from gas is reported by Dr. F. 
Neuwirth, a German chemist. In the re- 
search laboratory of the Oesterrichischen 
Montangesellschaft it was found that a 
local ligneous coal, steam-dried, had a great 
absorptive affinity for various gases and 
behaved much like activated carbon. Slow 
passage of a coal gas over this dried lignite 
resulted in the removal of 80 to 90 percent 
of the hydrogen auldde, and simple treat- 
ment with superheated steam regenerated 
the coal for fresh use again. Similar trials 
with the coke from this coal, activated at 
800 degrees, Centigrade, with COa showed 
an even more active absorption. 

Finally, similar trials with the raw 
ligneous coal gave the surprising result 
that it has by far the most favorable action, 
especially at a raised temperature of 
preferably 70 to 80 degrees. Centigrade, 
and that it could be regenerated by mere 
wetting with water. Quantitative tests 
after a 15th regeneration still showed a 
removal of 98 percent, 600 grains of coal 
I absorbing 77.8 grains of sulfur. Sulfur 
I dioxide was removable in the same way, 
in fact the process has suggested itself 
strongly for American use for various 
cracking gases and the like since it is quite 
probable that some native lignites possess 
the same strange property. 


New Matnial for Crucibles 
Outpoints Porcelain 

A NEW fireproof product intended to 
take the place of porcelain has been 
placed on the market, the product of a 
Holland manufacturer. Weta-material con- 
sists of very fine, uniformly distributed 
carborundum particles with admixed sili- 
cates and met^ of the iron series, cobalt 
and nickel, and inters, after firing in a 
pocpelain kiln, at about 1400 degrees. Centi- 
grade. A pot is obtainable which, without 
any glazing, is completely watertight. A 
glowing hot Weta-material crucible can be 
chilled in cold water without injury. The 
dark gray crucible can be used for qualita- 
tive and quantitative analyses and on ac- 
count of its resistance to breakage is es- 
pecially adapted for work under very high 
pressures. Weta dishes survive a large 
number of determinations without crack- 
ing due to decided changes of tempera- 
ture, knocks, or blows. Tubes can also 
be produced from Weta-material for use 
in the manufacturing plant. Weta-material 
ranks somewhat better than porcelain cru- 
cibles from the state porcelain factory. 


M^youinvei 


Two ctfars 
each of all 



We want yott to Become 
familiar witla tke com* 
plete lix&e of tke Famoste 
Boia4«iet Am Hoee Cigare. 

Every cigar is made by hand in 
our own factory, filled with the 
finest Havana tobacco grown. 
Our representative in Cuba pro- 
cures the choice leaves from the 
richest crop Cuba produces. You 
cannot duplicate these cigars 
anywhere else for half again as 
much money. 

If you don^t find tkem am 
represented^ your mons^ 
will ke reftmded in fulL 

We can afford to send only one samplo 
box to a customer, at this special price. 
' Coupon below must be uaed. 


Enclosed find $1.00 for which send me prepaid 
one Sample box of 12 Bouquet de Rose Cisrars 
containing 2 cigars each of all six sizes that you 
sell regularly from $8-00 to ^.00 per 100. 

□ Mild □ Medium □ Strong 


Address. , 



4 Fields of real oppoitu- 
I pay— a permanent 

jk position or a business of your own. 7 

pinion dollars spent last jrear in one of these 
^ fields alone. Train here in Chicaga America's in- 
dustdal center. 1, 2 atul i yetur courses. Diplomas 
and B S. Degrees. Spreiai 4 months* pracHcal course 
In Orattins. Other short courses Earn while leani. 
Enter any time. Day and eveninc classes. No time 
wasted. Free Employment Bureau. Low tuition — easy 
terms. Athletics. Successful gradEuites cvetywbeee. 


St.. Cnieaco. 111. 
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Educational, cnteitaming, this 6nc 
microdcope helps all to know life that 
can't be seen with unaided eye. Tiny 
insecta look like monsters. Plant 
mineral life reveal new wonders 
in form and color. Used by 
students, dentists, physicians, 
scientists— in home, office, school 
ind laboratory. Precise 
q)tical qualities. 

Magnifies loo to 250 
times Tilting stand, fine 
finish, nickel trim, plush' 
lined case, prepared slide, 
instructions. At your 
dealer or direct postpaid. 

Money back guarantee. 

Other models $2 to to 
$8.90. Catalog Free 

Woilensak Optical Company 

914 Hudson Aye^ Rocheiter, N. 
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25 POWER $1 A 

GERMAN POCKET MICROSCOPE 1* 
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BINOCULARS 
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Try America* 8 Leading Binocular House First 
DuMaurier Co., Dept. 1612 Elmira, N. Y. 
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•‘Wonder’’ Cold Pipe end Tubing Benders 
Do Not Creek, Flatten or Crimp the Pipe 

Standard of th« WoM 
Hand and Motor Oparatad 
_ , UHlaaaol lu^hlnaa 
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par Imid 
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Amerkan Pipe Bending 
Machine Co. 
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Learning to Use Our Wings 

{Continued from page 629) 

At the conclusion of the solo demonstra- 
tion as slow a landing as the conditions per- 
mit is made and the plane is taxied smooth- 
ly over the ground. During the demonstra- 
tion the salesman on the ground is carrying 
on his talk in tune with the demonstration. 
Immediately after an inspection of the 
plane, each of the prospects is sent up for 
a short smooth ride, during which an at- 
tempt is made to impress him with the 
steadiness and safety of the plane. 

The newspapers are very fond of talking 
of airplane sales to the average American 
family, but the average American family is 
not yet in the market. The American Aircraft 
Corporation lists its best sales sources in the 
following order: the dealer, the flying stu- 
dent, the successful business man, and the 
weathy sportsman. It might seem strange 
that the dealers arf included, but actually 
the dealers are themselves the heaviest 
users of light planes because of their school 
work, passenger hopping, and so forth. 
Students are all extremely anxious to buy 
planes, and generally select the type in 
which they have learned to fly. The busi- 
ness men are in a distinct group from the 
students. It is true that some successful 
business men learn to fly, but the majority 
either hire a pilot to fly for them or else 
learn to fly after the purchase . The wealthy 
sportsman is a comparatively easy man to 
sell. 

Mr. Duelks voices one very wise thought. 
“However, selling the planes to people who 
will use them for sport and pleasure alone 
is not following the guiding star of the in- 
dustry. Such sales will continue in fair 
volume for a while and should be sought 
after, but the saturation point is soon 
reached on any 'product which does not 
have the practl<»l utility appeal which 
generates volume sales. There are many 
pleasure yachts sold each year, but 
there is a vastly greater number of electric 
refrigerators being sold. The airplane is 
primarily a tool of commerce and industry, 
and we believe that our business of selling 
airplanes must be built from the ground up 
on a solid foundation of commercial appli- 
cation.” 


American Passenger Air 
Transport— III 

{Continued from page 617) 


we were still lagging somewhat behind 
European practice. 

We do not believe, however, that this con- 
dition will long prevail. Consider, for ex- 
ample, the air depot of the Western Air Ex- 
press at Los Angeles, California. The depot 
is not large but it is built in attractive 
Spanish style. There is a general waiting 
room, a special waiting room for women, a 
ticket office, suitable lavatory space, and a 
roof garden. On cool days there is an open 
fire to welcome the passenger. Private 
automobiles are stored without charge. The 
airplane is brought directly to the front of 
the depot. Here an extensible canopied 
walk has been provided, which may be 
made to inclose the door of the airplane, so 

that passengers are under cover at all times, 

and protected from propeller danger. Uni- 
formed attendants carry baggage and are 
not allowed to accept tips. 
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SPECTACI.E 

in the .^ky through your own 
tekscopc, and details 20 
away, by day# 
Reflecting mirrors, 
guaranteed accurate 
by test, furnished or 
ground to order, 6'^ 
to 12^ $75 up. 
Simple to make your 
own tube and mount- 
ing. 

Prisms and eye- 
jiicccs all sizes and 
powers. 

C. A. OLSON, Box 363 

Westwood <• New Jersey 
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Inventions 

AND 

Patents 

By Milton Wright 

Sound practical advice to 
Inventors, covering the 
entire field from the 
inception of the idea 
through to the legal forms 
of assignment, sale or 
royalty, with numerous 
hints suggested by the 
experience of many years 
practice. 

($265 postpaid) 
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The Municipal Airport at Oakland, Cali- 
fornia, on the east side of San Francisco 
Bay, one of the busiest airports in the United 
States, will, when completed, present an im- 
posing architectural appearance. As an in- 
dication of what the American passenger 
terminal is already like let us quote from 
Hank’s * ‘International Airports”: “The 
airport buildings consist of four hangars 
with suitable shop facilities, an administra- 
tion building and an airport restaurant. 
The hangars are constructed of masonry 
and steel and are of ample size to shelter the 
largest of transport airplanes, the total area 
providing in excess of 20,000 square feet of 
clear floor space. Hangar doors are all of 
full width opening and the overhead clear- 
ance of each is 24 feet. Floors are of con- 
crete and aprons of the same material have 
been constructed in front of the hangars 
The restaurant seats 160 people and is mod- 
ern in every detail. A lunch counter is 
provided for those desiring rapid service. 
The administration building contains the 
office of the airport manager and head- 
quarters of the various transport companies 
operating from the airport. A complete 
weather display board has been installed 
in this building on which full weather re- 
ports are posted several times a day. A 
club house for the use of pilots is now be- 
ing erected.” 

The Future of Passenger Travel 

TT is always difficult to predict, but there 
* are certain conclusions which may be 
readily drawn from present trends. 

Safety comparable with that of rail travel 
will be achieved within a few years. In- 
creased safety, increasing propaganda by 
the press, the tremendous superiority of the 
airplane as regards speed, will eventually 
make the public completely air-minded. 
Passenger air travel will then be on a tre- 
mendous scale. The net-work of airways 
will cover the entire country, giving air 
travel facilities to every city of any impor- 
tance. 

Cruising speeds will gradually approach 
200 miles per hour. Night flying for pas- 
sengers and sleeper airplanes will become 
commonplace. Further improvement in the 
structure, aerodynamics, and power plant 
will greatly increase the pay-load capacity 
of an airplane. So will re-fuelling in the air. 

The crowning technical achievement; a 
combination of all these elements will give 
us an overnight service from coast to coast. 

Improvement in production methods 
both of plane and engine, greater skill in 
operation, a far greater intensity of air 
traffic and hence more intense utilization of 
material will all reduce the cost of air travel 
until it is but little greater than that of the 
best railroad travel. 

Since the airplane causes distances to 
contract, systems covering a geographic 
area equal to, for example, that of the 
Pennsylvania Railroad, will appear small. 
The trend toward mergers and consolida- 
tions so strong in all branches ol American 
business is already visible in aviation, as in- 
dicated by the formation of such huge con- 
cerns as Curtiss- Wright, United Aircraft & 
Transport, and Aviation Corporation. In 
air transport this trend is logical, good eco- 
nomics, and good engineering. Therefore, 
in a comparatively short time we shall wit- 
ness the consolidation of the airways of the 
country in a few huge and powerful systems. 

Air travel will become within 10 years 
well nigh universal. 

The Esd 
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Our Choice of Recent Books 


Modern Aviation Entwines 

By Vic for Page 

F ORTY-SIX chapters describe the various leading 
American, English, French, German, and Italian 
aeronautical engines, considering thermo-dynamics, 
design, construction, repair, and trouble shooting. 
Diagrams and charts are especially clear and under- 
standable and materials of construction, alloys, 
et cetera, are thoroughly covered. The most com- 
plete and up-to-date work that has yet appeared. 
Volume I includes general applications; Volume II 
describes individual motors, et cetera. Separately 
$5.(K) per volume. Both volumes, $9.00 postpaid 

Mechanics of the Gyroscope 

By R. F, Deimel, Asso, Prof. Mechanics 
Stevens Inst. 

I N iealily a text on the dynamics of rotation, this 
extended consideration embraces the gyro-com- 
pass and stabilizers. It presupposes a knowledge of 
the mechanics given in college physics although the 
subject is starte<.l at its beginning. There has been 
need for a work of this kind which covers the entire 
subject in a most complete and conclusive manner. 

$4.20 postpaid 

Beginnings of Telephony 

By Frederick L. Rhodes 

A n authoritative discussion of the problems sur- 
- rounding the beginnings of telephony. Of 
special interest to inventors, lawyers, and students of 
our patent system as covering one of the great legal 
controversies which was definitely and finally ad- 
judicated. The group of telephone cases was 
characterized by Mr. Justice Brewer as the most im- 
portant litigation that has arisen under our patent 
system. $4.50 postpaid 

Edison 

His Life and Inventions 

By Dyer, Martin and Meadowcrnft 

M ost happily timed to appear when all the world 
is celebrating the birth of the incandescent lamp, 
this biography which in considerable part is also an 
autobiography will be of particular interest as being 
personally authorized, the third editor being Mr. 
Edison’s secretary for many years. Rich sources of 
original matter have been drawn upon and the com- 
plete work makes most fascinating reading, while the 
historical importance of such a record wdll be un- 
questioned. Generously illustrated with reproduc- 
tions of unique photographs. 

Two volumes -$10.00 postpaid 


Scotland Yard 

By J, F. Moylan 

W HAT Scotland Yard is and does, how the police 
work and live, the duties of uniformed and plain 
clothes men, the development of the detective force 
and the scope and methods of criminal investigation 
are fully described by one possessed of all the facts, 
yet the story is divested of statistics, being written 
for the general reader. An interesting resume of a 
famous organization. $2.66 postpaid 

Sparking of Steel 

By E, Pitois 
John D. Gatar 

F acts which everybody using steel should know. 

The illustrations present a complete practical 
series of .spark streams and the contingent description 
is clear and concise, in understandable terms. A most 
valuable and interesting presentation of excellent 
format. $2.15 po.stpaid 

Drury’s History of France 

By Franklin Jameton 
Mabell S. C. Smith 

O NE of the well thumbed books in our library, for 
besides being the most authoritative, periods 
are presented in a style that is entirely remov^ from 
that of the textbook, and the grouping is one that 
carries on with a sequence like a story. This fourth 
^ition continuing to the year 1929 will be welcomed 
in every library. It is interesting to note that refer- 
ence to French history seems more often required 
than to any other his.' ory. $3.90 po tpaid 

Principles of Economics 

By F. S. Deibter, Prof. Economics, Northwestern Vniv. 

Price incorrectly quoted last month. Correct price 
is $3.20 postpaid. 

The Most Nearly Perfect Food 

S. J. Crumbbte 
J. A, Tobey 

■Vr OU will be surprised to find that you know so little 
I- about the pr^uction, practical sanitation, and 
dietary functions of milk and its pijoducts. Prom the 
intriguing frontispiece to the last chapter "How the 
world gets its milk” you will find much that is inter- 
esting and profitable and all is told from a practical 
standpoint that will appeal to every consumer. As 
interesting a little volume as we have seen in many 
days. $2.65 postpaid 
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Ends of the Earth 

By Roy Chapman AndreufS 

T he story of the wanderings of this scientist ex- 
plorer who has revealed, among other significant 
accomplishments, a new volume in the history of the 
earth. From a boy working his way through school 
doing taxidermy, to the leader of the large expedition 
into the Gobi Desert, the story grips one with its 
fascinating interest and importance. Sprightly told 
and abundantly illustrated. $4.65 postpaid 

Albert — King of the Belgians 

By Evelyn Graham 

T his authorized biography of the most outstand- 
ing monarch of the war reveals intimately a 
character so heroic and so inspiring as to receive the 
unqualified admiration of the world. Wherever the 
subject touches other countries, new information of 
importance is added to that already available. One 
of the most interesting biographies we have read. 

$5.20 postpaid 

The Prince of Wales 

By W. R. L. Townsend 

T he biography of this most popular Prince told 
in an informal way that describes his likes and dis- 
likes, his duties, amusements, accomplishments, and 
friendships. Many entertaining stories are told that 
show how keen he is and how he loves his people, 
with glimp.ses of the private life of the royal family. 
Through it all one sees the development of a personal- 
ity and a character that is thoroughly likeable. 

$2.65 postpaid 

Foch 

My Conversations with the Marshal 

By Raymond Recouly 

C LOSE comradeship up to the time of his death 
afforded the author unexcelled opportunity to 
record faithfully Marshal Foch’s estimates of the men 
who fought against him, the Allied and political 
leaders, and his thoughts on the conduct of the War 
in general. As important as it is intimate and 
authoritative. Some of the opinions recorded are 
startling. $3.20 postpaid 

Bolivar 

The Passionate Warrior 

By T. R, Ybarra 

A LINEAL descendant of a participant in the story 
of liberation which is described, the author had 
access to original material that adds greatly to pre- 
viously recorded facts, and weaves a fascinating tale 
of adventure and patriotism comparable to the best 
historical fiction. A good subject, well written, and 
founded on long and careful research. $4.20 postpaid 


Twelve Royal Ladies 

By Sidney Dark 

ANOTHER title might almost have been chosen 
for this book— ‘'Unhappy she who wears the 
crown,’' for ten of the subjects of these sketches never 
realized even average happiness. The author weaves 
an insight into the times while describing the char- 
acters in a style which is most readable and carries 
attentive consideration. $3.15 postpaid 

The Human Side of Science 

By Grove Wilson 

W E have had science presented to us from many 
angles but this work quite strikingly emphasizes 
the truth that it is something warmly alive; the truly 
great scientist having a definite kinship with the 
artist and poet. Ten years of rasearch adds to the 
value of the interpretations of the great lives which 
are here sketched with appreciative understanding 
and the whole tone of the work is most elevating and 
inspiring. $4.20 postpaid 

The Wonderful Story of Science 

By Inez N. McFee 

S EVEN of the major sciences are viewed in a manner 
that points out the scope and most important 
facts of each, giving to the interested seeker a thirst for 
more extended study; each chapter may be con- 
sidered as an introduction to the particular science it 
represents. An ambitious but quite successful treat- 
ment, $2.65 postpaid 

The Universe Around Us 

By Sir James Jeans, Cambridjie University 

T his new book, we predict, is destined to have as 
phenomenal and as deserved a sale among scienti- 
fic thinkers both lay and professional as the equally 
brilliant, outstanding work of Eddington, “The 
Nature of the Physical World,” has just enjoyed. 
If this prediction is fulfilled Jeans’ book will b^ome 
the outstanding scientific book of the coming season. 
Sir James Jeans is unquestionably one of Great Brit- 
ain’s three most famous and ablest cosmological 
thinkers. Fortunately he can and does write, not 
only so the average man can well understand him, 
but it has been commented agair^ and again by other 
scientists that everything he writes seems to take on 
an enhanced fascination due tc his own enviable 
manner of presentation. Tie present book has six 
parts: Exploring the Sky; Explo mg the Atom; Ex- 
ploring in Time; Carving out ihe Universe; Stars; 
Beginnings and Endings. Thus its scope is as broad 
as the universe, extenciing from microcosm to macro- 
cosm. This philosophical work will stir profound 
thought in the reader who likes to think. Size 
6x9; 331 text pages; 24 plates; clear tjrpe; good paper 
and binding. $4.70 postpaid. 
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Commercial Property News 

Vacts and Notes of Interest to Inventors, Patentees, 
and Owners of Trademark Rights 


Reward Awaits Inventor of Machine 

A LTHOUGH a reward of 26,000 dollars 
was offered as early as 1889 by the 
Government of British India for the in- 
vention of a machine that would separate 
the fibers from the stalk of the Ramie plant, 
the required machine has not yet been in- 
vented. Ramie is cultivated commercially 
in China and Japan, and might prove a 
desirable crop for the southern United 
States, according to the Department of 
Agriculture. The development of such 
an industry is awaiting the invention of a 
decorticating machine which will strip the 
fibers from the plant more economically 
than by the hand methods used in the 
Orient. 

Ramie is a perennial shrub and belongs 
to the nettle family, but does not have 
stinging hairs. The fibers develop in the 
inner bark, and are removed by stripping 
the bark from the stalk, after which the 
fibers are scraped out by hand. The pro- 
cess corresponds to the scutching of hemp, 
but is essentially different. The fiber is 
remarkably strong, according to Mr. Lyster 
H. Dewey of the Bureau of Plant Industry, 
and it is adapted to many uses although 
it is not readily spun on spinning machinery 
designed for other fibers. Experimental 
plantings have shown that the crop would 
be well suited to the lowlands of the south- 
ern states. It grows in a warm, temperate 
climate with abundant rainfall and requires 
very fertile, well-drained soil. 

Mr. Dewey has written a brief summary 
of the information available in regard to 
the plant, which has been published as 
Miscellaneous Circular 110-M, entitled 
‘‘Ramie, a Fiber-Yielding Plant.'* This cir- 
cular is available for free distribution to 
those who apply to the Department of Agri- 
culture, Washington, D. C. 


No Infringement in Old Process for 
Gleaning Neon Tubes 

TN ruling that the defendant’s process for 
^ removal of impurities from neon tubes 
before the introduction of the neon did not 
constitute an infringement of the process 
covered by patents held by Rainbow Light, 
Inc., the District Court for the Southern 
District of New York held that the process 
used by Claude Neon Lights, Inc., was in 
use long prior to the issue of the plaintiff’s 
patent in 1925. Witnesses for the defend- 
ant testified that the process used by the 
Claude company had been practic^ in 
1923 and 1924. 

The patent in question (Number 
1618767) covers a process of purifying neon 
tubes by introducing a purging agent such 
as an alkali metal, causing it to co-act with 
the walls of the tube or with the impurities 
therein, subsequently evacuating the tube, 
and then introducing the neon. The proc- 
ess of the defendant, which was claimed to 
be an infringement, consists in evacuating 
sufficient air from the tube to permit an 
electrical discharge through it, and then 


causing the discharge to take place until 
the wall of the tube is heated almost to the 
melting point, after which the tube is com- 
pletely evacuated. No alkali metal is put 
into the chamber of the tube by any sepa- 
rate step such as the distillation or electro- 
lyzation mentioned in the patent. The 
plaintiff contended that in heating the tube, 
some of the sodium is liberated from the 
glass and vaporized, and that it bombards 
the wall of the tube as described in the 
patent. 

Although many scientific questions were 
raised at the trial, they were considered 
irrelevant to the case. Judge Coleman 
based his decision on the testimony of ex- 
perts and the testimony of defendant’s 
witnesses, the latter declaring that the 
process of the Claude company has been 
used in manufacturing neon tubes since 
1923, or two years before patent was issued. 


Patent Protection Still Effective 

^RITICS of our system of patent pro- 
^ tection have made many disparaging 
statements which seem to contain more 
breadth than depth. We are pleased to 
present an authoritative contribution from 
T. Hart Anderson, member of the New 
York Bar, which refutes certain unjustified 
criticism and shows that inventors may 
still sue all infringers excepting those fur- 
nishing infringing devices to the Govern- 
ment, and in such cases one may sue the 
Government. Judge Anderson’s contri- 
bution follows: 

During a recent conference with a client, 
an engineer, he advanced the theory that 
it was of no further use to patent inventions 
because one could no longer get protection 
under patent rights; that one could no 
longer sue the infringer. As a basis for this 
statement he called attention to a recent 
issue of Engineers and Engineering in which 
appeared an account of an address by Mr. 
Chester W. Cuthell of the American Bar 
Association, delivered at a meeting in 
Philadelphia held under the auspices of the 
Engineers’ Club, the Aero Club of Phila- 
delphia, the American Society of Mechani- 
cal Engineers, and the Philaddphia Cham- 
ber of Commerce. 

What appears to be substantial founda- 
tion for the impression received by this 
engineer as to the ineffectiveness of patents 
is found in Mr. Cuthell ’s statement to the 
effect that, “The patentee couldn’t even 
sue, and he can’t today sue, the manufac- 
turer, the outside manufacturer, who never 
invented anything, but who has used the in- 
vention supposedly covered by a Govern- 
ment patent.” 

The particular law to which the learned 
author takes exception is that which re- 
quires that suits for patent infringement 
be brought against the United States 
Government, and not against tl^ mimu- 
facturer or contractor who makes for or 
furnishes to the Government anything 
which infringes a patmit. This law provides 
that such ^ts be brought in the 


Court of Claims. Mr. Cuthell asserts that 
this law is a war measure and should be 
“stricken down just as promptly as all 
other war measures should be stricken 
down.” He particularly emphasizes the 
alleged bad effects of such a law as it con- 
cerns the aviation industry. 

He states that Wright “has been out of 
invention for a great many years” and that 
Curtiss “has been running a farm in 
Florida.” While deploring the loss to this 
industry of these two great figures, he attri- 
butes it to this law. It is further asserted 
that this law has interfered seriously with 
the financing of many inventions in the 
aviation business. Just what foundation 
he has for asserting that Wright and Curtiss 
are no longer interested in aviation in- 
ventions is not known. However, where 
they left off (if they have left off as stated 
by the learned author) thousands of other 
inventors are carrying on, making valuable 
improvements and inventions of import- 
ance to aviation, for which they are seeking 
and obtaining patents as usual. 

When one appraises the remarkable prog- 
ress of the aviation industry, and particu- 
larly of those companies engaged in pro- 
ducing airplanes and aeronautical equip- 
ment, it is hard to believe that this alleg^ 
objectionable law has had any effect what- 
soever upon the financing of inventions or 
upon the industry as a whole. In a recent 
financial-statement issued by a leading 
firm of investment bankers, it is stated that 
“the United States not only has more air- 
planes in operation than any other country 
in the world, but the 1928 American pro- 
duction was greater than that of all the 
rest of the world combined.” They further 
state that the production of airplanes in- 
creased more than 800 percent last year; 
that approximately 4500 airplanes and 
8500 engines with a total value of 75,000,000 
dollars were produced, and that the pro- 
duction of airplanes for the current year 
is estimated at 10,000 or 12,000. 

This hardly looks as though the aviation 
industry has suffered because of this pro- 
vision of the law, but still the learned 
author insists that it is unfair to inventors, 
for in the New York Stole Bar ABaociaiion 
Bulletin, for September, there is a report 
of another address by Mr. Cuthell, de- 
livered at the annual meeting of the New 
York State Bar Association. In this ad- 
dress he has this to say: 

“The Federal law as to use by the 
Government of patents is very unfair to 
inventors. It was passed during the war 
as a war measure and it should be taken 
off the books. It prevents the patentee 
from suing a private infringer if the in- 
fringer is manufacturing for the United 
States Government, and gives the patentee 
only the right to sue in the Court of Claims 
for reasonable and entire compensation.” 

In this address the speaker seems to have 
discovered that the financial difficulties to 
which he referred k Fhiladeiphia were nooh 
existent, beeausO be refers to the that 
“during the past year there hee bhtn a 
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tremendous activity on the part of the 
bankers and lawyers in the dnancing of 
aircraft enterprises of all sorts/’ He also 
refers to the “activity on the part of the 
Patent Bar in respect to matters growing 
out of aviation.” This activity of the 
Patent Bar, of course, negatives the idea 
that protection under patents can no longer 
be obtained because of this law. 

Apparently Mr. Cuthell dislikes the fact 
that where the Government is involved 
one must sue the Government and not the 
manufacturer of the alleged infringing 
device, and that one must bring the suit 
in the Court of Claims. Now a suit in the 
Court of Claims is no different from a suit 
in any other Federal court. Anyone can 
get exactly the same relief so far as com- 
pensation is concerned as in any other 
court. It certainly is much better to sue a 
responsible government than an irrespon- 
sible individual or corporation. 

In such a suit the Government can, of 
course, make the same defenses that any 
defendant could make, and the owner of 
the patent must meet such defenses in ex- 
actly the same way as he meets them in a 
suit in any court. The reason for this law, 
and its only effect, is to save the Govern- 
ment and those making devices for the 
Government from an injunction which 
might work to the disadvantage of the 
nation. Otherwise the owner of a patent 
in the aviation industry, or any industry, 
is at no disadvantage whatsoever. 

Patents are just as effective as they al- 
wayis have been. It is just as desirable to 
patent inventions as it ever was, and except 
in the one instance where the Government 
is involved in the alleged infringement, the 
courts are always open to the owner of a 
patent. Wherever relief and compensation 
is justified, one may be sure that so far as 
the courts are concerned it will be extended. 


Word Writing Machine Perfected 

O NE of those inventions which startle 
even the most severe critic into a con- 
fession of amazement and admiration has 
been perfected and patented by Mr. Clyde 
C. Balston. His invention is a typewriting 
machine for use in offices, which prints 
words and phrases with about ten times the 
speed of a typewriter. It is designed for 
use in large offices, and does billing as well 
as writing of all kinds. The machine is 
about one and one half times the size of 
the customary typewriter, operated electri- 
cally and can be operated as a regular 
typewriter as well as a word and phrase 
writer. Its keyboard is a novel but not 
complicated departure from the keyboard 
of the typewriter; in addition to the “stand- 
ard” arrangement of the keys, there are 
several auxiliary banks of keys which cor- 
respond to an ingenious chart containing 
the words and phrases which constitute 
about 99 percent of our usual vocabulary. 

Mr Balston has discarded the idea that 
ijvery word we write must be decomposed 
into the individual letters by the typist, 
and then mechanically put back together 
again by the machine on the paper. As 
shorthand writers learned long ago when 
word signs first came into use, the single 
unit system is grossly inefficient. Instead 
of depending on the typist’s artistic dis- 
play of brain-and-Unger gymnastics, the 
word writer attends to the composition 
automatically by means of an intricate 
assembly of rapidly revolving disks and 
oomte i^ide the machine. 

At the touch of two keys, one repre- 
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senting the initial letter of the word and 
the other a selector, the desired word is 
instantly and automatically impressed on 
the paper with the proper spacing and 
punctuation Conventional phrases used 
over and over again in business correspon- 
dence are written in the same way— by 
pressing just two keys. 


Misplaced Copyright Notice Void 

"^^0 protection was gained by placing the 
notice of copyright in all copies of a 
booklet on the last page, according to a 
recent decision of the District Court for 
the Eastern District of New York in a suit 
brought by United Thrift Plan, Incorpor- 
ated, against National Thrift Plan, Incor- 
porated. The misplaced notice was held 
not to constitute compliance with section 
19 of the 1909 copyright act, requiring 
that notice of copyright be placed on the 
title page or the next page. To be relieved 
by the law, a plaintiff must have sought 


to comply with the law, and in this case 
it was held that the plaintiff had know- 
ingly neglected to follow the plainly stated 
terms of the statute. 

The case was dismissed, but no counsel 
costs were awarded the defendent. The 
plaintiff contended that its rights were in- 
fringed, citing the fact that the defendant 
had published a booklet containing matter 
copied from the last page of the booklet 
bearing the misplaced copyright notice, 
and that the defendant must have known 
that the book was copyrighted. The cotui; 
ruled that this contention could not be 
sustained no matter how strong might be 
the suspicion of its truth. 

Sec*tion 19 of the present copyright act 
provides where the notice of copyright 
shall be placed, as follows: 

“. . . one notice in each volume or 
number of newspaper or periodical. The 
notice of copyright shall be applied, in the 
case of a book or other printed publication, 
upon its title page or the page immediately 


Patents Recently Issued 

Classified Advertising 

Advertisements in this section listed under proper classifications, rate 25c per zvord each 
insertion; minimum number of words per msertion 24, maximttm 60. Payments must 
accompany each insertion. 

Anyone desiring the address of a patentee listed in this section may obtain it by 
addressing Munn Co.; those desiring official copies of patents herein listed, mav secure 
them by remitting 15 cents for each one (state patent number to insure receipt of desired 
copy) to Munn & Co., 24 West 40th Street, Neiv York City. 


Pertaining to Aeronautics 


Aikplanb Stabilizer— Whereby meann are 
provided for the ahlfting of ballast and manipu- 
lating the wings for stabilizing the plane while in 
flight should the equilibnum l>e disturbed by any 
of the influences to which such apparatus is sub- 
jected. Patent 1727275. Federico G. Diago. 

Airplane Construction — A unit comprising 
a Venturi tube, a propeller just in advance of. 
and extending a trifle beyond the rim of the 
tube, and a second propeller disposed inside of 
the rear of the tube, and rotated in an opposit^e 
direction to the first propeller for propelling an 
airplane. Patent 1727542. Albert C. Gicnger. 

Water Drawing Apparatus for Aircraft — 
Which permits water to he drawn into the air- 
craft while the latter is in motion, the device will 
not interfere with the landing gear, being mov- 
able by pneumatically controlled mechanism 
from operative to inoperative position. Patent 
1729668. Vincent Strafino. 


Pertaining to Apparel 


Shoe-Buckle Holder — Constructed from a 
single sheet of resilient material, which may be 
readily secured to the upper edge of the shoe 
vamp so that a buckle may be detachably con- 
nected and rigidly maintained in applied 
position. Patent 1727650. Fred F. Kohn. 

Corbet — Having novel means for concealing 
the adjustment portions in order that the outer 
part of the corset may be relatively smooth, and 
obviate the adjustments showing through the 
outer garments. Patent 1728986. Earle B. and 
Amy Stewart. 


Chemical Processes 


Method op Carbonizing a Cellulobb- 
CoNTAiNiNo Substance Such as Wood, Peat, 
AND THE Like— Consisting in thoroughly soak- 
ing the said materials with a concentrated solu- 
tion of calcium-chloride, adding thereto a small 
amount of hydro-chloric acid and heating the 
mixture at a premure of less than fifteen 
atmospheres until said cellulose-containing 


material is carbonized. Patent 1728807. Carl G* 
Schwalbe. 

Treatment of Felt and Felt-Hat Bodies— 
For increasing the lustre, hy placing the hat 
bodies into an aqueous solution of a complex 
compound of a heavy metal, at a temperature 
below boiling point, for some time under slow 
agitation. Patent 1729474. Erich Bohm. 


Designs 

Design for a Radiator-Cap Ornament— 
Patent 79383. Biagio Intingaro. 

DBvSign for a Mirror or Similar Articled— 
Patent 79394. Rose Statella. 

DF.SIGN FOR A Vanity C'ase — Patent 79421. 
Leonard Friedberg. 

Design for a Statuette — Patent 79515. 
Mildred C. Gresham. 


Electrical Devices 

Electric Motor — Of the solenoid type, 
whereby a relatively high torque and si>eed of the 
revolving elements or armature may be obtained, 
adapted to operate from either alternating or 
direct current. Pat**nt 1728064. Alexandre P. 
Godefroy. 

Static ELiMiNATOit for Radio Receivers— 
Which intercepts unof^sirable electrical impulses 
before they reac^ tb** receiving apparatus, by 
moans of an air gpp thereby such impulses may 
escape, and a sounc ng metallic screen upon 
which said impulse^ may impinge before being 
grounded. Patent 1" 28067. Watson E. Grimm. 

Electric Liquid Heater — For heating 
water or other liquids, the principal object being 
to so arrange the bottom terminals that short 
circuiting by virtue of an accumulation of sedi- 
ment will not occur under ordinary circum- 
stances. Patent 1729687. Barnett W. Macy. 


Of Interest to Farmers 


Stanchion Halter— For use in holding the 
heads of cattle rigidly in their head stanchions 
for performing any necessary operation thereon, 
such as de-horning, permitting the operation 
to be performed in the animal's stall. Patent 
17272^. George A. Jones. 
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following, or if a periodical either upon the 
title page or upon the first page of text of 
each separate number or under the title 
heading, or if a musical work either upon 
its title page or the first page of music/’ 
Copyright is secured by publication of the 
work with the notice of copyright required 
by the act. 

Copyright for Photographs 

R ecent changes in the regulations 
governing copyrights have increased 
the cost of copyrighting a photograph. 
The charge is now one dollar when no 
c’ertificate is desired, and two dollars when 
a certificate is requested. Using the 
proper blanks, photographs may be made 
and prints sold the same day with com- 
plete copyright protection, if the blank 
is filled out and immediately mailed with 
two copies of the photograph and the one 
dollar fee. If one wishes to have a mini- 
mum amount of lettering appear on the 
face of the print, one may use the letter 
C within a circle followed by the initials 
or monogram of the photographer. When 
this is done, ‘’Copyrighted by” and the full 
name of the photographer must appear 
on the back of the photograph. 

If the above form is not used, the words 
“Copyrighted by” and the full name of 
the photographer must appear on the face 
of the print within the picture area. If 
pictures are produced and sold without the 
copyright notice they cannot be protected 
by a later application for copyright. Every 
print made from a copyrighted negative 
must bear the copyright notice. For this 
reason it is best to place the copyright on 
the negative itself. 

Any person who contemplates copy- 
righting photographs should procure appli- 
cation blanks and complete information 
from the Registrar of Copyrights, Library 
of Congress, Washington, D, C 

Method Patented for Improving 
Celery 

G oing beyond the prior art, which dis- 
closed a method of treating citrus 
fruits for the purpose of changing the color 
of the skins, a method has been patented 
which improves the edibility of the product, 
which in this case is celery. The new 
method of treating celery consists in apply- 
ing unsaturated hydrocarbon gas mixed 
with air, rendering the celery less bitter, 
less stringy, and more edible, as well as 
changing the color. 

The claim rejected by the examiner and 
later allowed by the Board of Appeals of 
the Patent Office reads as follows: “A 
method of treating leafy green vegetables 
to remove acrid bitter green substances, 
which consists in exposing the vegetables 
to the action of ethylene, admixed with 
air in proportions ranging from one part 
of the gas to one hundred thousand parts 
of air to one part of gas to one hundred 
parts of air.” 

The patent was issued to Rodney B. 
Harvey. In commenting on the older 
Denny patent for coloring the skins of 
citrus fruits, the opinion states that the 
prior art process did not solve the ap- 
pellant’s problem of making the product 
more edible. 

“There was nothing in the Denny treat- 
ment,” according to the decision of the 
Board of Appeals, “that would teach or 
suggest that the same method could be 
employed to convert a bitter substance 


Combined Rod and Gun — E specially for 
spraying, so formed that it may be used under 
low shrubbery, or for fruit trees at a height of six 
feet or more, directing a stream npt injurious to 
blossoms, fruit or leaves. Patent 1728455, 
Ernest C. Taylor and David B. Mackie. 

Of General Interest 

CioARETm<MAKtNG APPARATUS — A readily 
manipulable apparatus which is portable and 
adapted to be vaed by any smoker for making a 
single cigarette with ease, or may be used for 
the manufacture of cigarettes commercially. 
Patent 1726368. George P. Silke. 

Dispensing Valve — Which embodies novel 
features of construction rendering it practically 
leak-proof, reliable and efiectual in operation, 
particularly adapted for discharging quantities 
of liquid soap. Patent 1726402. Winfred N. 
Lurcott. 

Building Construction — Consisting of a 
steel framework so formed that it may be 
readily assembled in the field without the use of 
rivets, designed for relatively light work, such 
as private homes, small buildings, garages, etc. 
Patent 1726400. Henry B. Littlefield. 

Process op Making a Washing Liquid — 
Which comprises a mixture of sodium carbonate, 
pulverized lime stone, and calcium chloride, 
will remove grease and other foreign matter 
from fabrics without Injury to the article, may 
be used in combination with ordinary washing 
soaps. Patent 1728082. Eugene Scales. 

Hair-Waving Dbvicb— D esigned to con- 
form to the head of the user and so constructed 
that when a number of them are engaged with 
the hair side by side, uniform and continuous 
waves will be formed. Patent 1727218. Alex- 
ander J. Rusak. 

Folding Arm-Chaih— Which may be folded 
or set up by a simple relative movement of the 
seat with respect to the back, which may be 
accomplished with one hand only, accidental 
collapsing is prevented. Patent 1727255. Finn 
Simmons, 

Tie Rack — Formed of a single strip of metal 
horizontally disposed to receive ties, a plurality 
of points to prevent slippage of the ties, and a 
bracket for securing the supporting means to a 
wall or fixed support. Patent 1727269. Robert 
L. Bee. 

Caps for Containers — Having threaded dis- 
(‘harge necks, wherein the cap may be readily 
screwed into place or removed, and may be 
moved to an open position without being dis- 
connected by means of a swinging structure. 
Patent 1726966. Fred and Walter Schlayer. 

Structural-Steel Framework — A supple- 
mental column for partially supporting the 
gravity load to relieve the main columns thereof, 
and to lend to said main columns a greater wind 
stress capacity than could otherwise be sustained 
on a given area, allowing a building to be erected 
to greater height than heretofore possible. 
Patent 1726844. John A. Larkin. 

Asphalt Paving Composition— W hich in- 
corporates asphaltum in impalpable powders to 
produce synthetic rock asphalt having all the 
desirable properties of natural bituminous rock 
asphalt capable of being shipped in granular 
state without forming a mass. Patent 1727281. 
James S. Downard. 

Joint for Structural-Steel Columns and 
Girders — Including integral wing gussets pro- 
jecting in different platkes which permit direct 
attachment of the girders to the column, thereby 
eliminating connections by angles and hence 
placing all rivets in shear which establish such 
connection. Patent X727293. John A. I*arkin. 

Method for Photographing Objects — 
Which permits the making of photographic 
reproductions either in exact, reduced, or en- 
larged size, without focusing in the usual manner^ 
by meana of a compass with identical scales 
corresponding with graduated readings on mov** 
able parts of the camera. Patent 1727288. 
Carl O. Johnson. 


contained in the edible portion of the 
vegetable to sugar. We believe that even 
if it occurred to anyone to blancli out the 
green appearance of celery, be would ex- 
pect no more than the change in appear- 
ance, and that the sweetening and i^uc- 
tion in stringiness would be a surprte and 
therefore an unobvious result. We there- 
fore consider that the teachings of Denny 
do not constitute anticipation of the claims 
of this application.” 

New Inauladnil Material Patented 

AN electrical insulating material com- 
posed of the fiber obtained from cer- 
tain portions of the leaves of the Bromelia 
family has been patented by Harold H. 
Brown (Patent Number 1726836), who is 
credited with having been the firgrt; person 
to discover that the fibers have superior 
and unexpected electric insulating proper- 
ties. The claims were allowed although a 
prior description was found of paper made 
of such fibers being used for insulating pur- 
poses, but it was shown that previous in- 
vestigators had only contemplated the 
use of the material for making a “strong 
wrapping paper and a heat-insulating paper 
for use in refrigeration chambers or private 
houses.” 

All of the claims had been rejected by 
the examiner, but the Board of Appeals re- 
versed his decision. An affidavit from the 
vice president of the Western Electric Com- 
pany was submitted by the applicant, in 
which it was stated that paper represented 
to have been made from the fiber of the 
plant “caroa” and supplied by Mr. Brown 
was tested and proved efficient as an in- 
sulating material and better than most of 
the insulating materials commonly used 
for wrapping wires in telephone cables. It 
was also stated that the material was first 
brought to their attention by Mr. Brown, 
and that the company had entered into a 
contract and paid him a substantial sum 
for the right to use it. 

Trademark for Grapes Held Invalid 

13 E FUSING to restrain other dealers 
from using the name “Lady Finger” 
for a variety of grapes, although the owner 
of a trademark covering the name had 
sought an injunction, the Ninth Circuit 
Court of Appeals decided that the name 
“Lady Finger” is not a valid trademark 
but is the name of a variety of grapes. The 
court pointed out that there was no effort 
on the part of the defendants to simulate 
the plaintiff’s labels or to in any way in* 
dicate that the grapes were produced or 
packed or marketed by the holder of the 
trademark, other than by the use of the 
name “Lady Finger” indicating the variety 
of the grape contained in the package 
The case was brought by A. B. Hum- 
phrey , Company against Ben H. Arkelian 
and others, on, appeal from the District 
Court for the Nothern District of Cali- 
fomia. The law of the State of California 
stipulates that boxes oontalping grapes 
must be marked with the name of the 
variety, and designates one of the varieties 
as “Lady Finger.” The higher court ruled 
that the defendants were entitled, if not 
required, to use the name in designating 
the variety of the grape packed and shipped 
by them The appellant’s plea for relief 
by injunction was denied, in view of the 
opinion that the name “Lady Finger” was 
not valid for trademark nse, althoUfii 
regiatered. 



December 1929 


SCIENTIFIC AMERICAN 


SBB 


Ice Cream Container —Which maintains 
the ice cream frozen and yet entirely isolates the 
ice and salt from the ice cream and from the 
opening through which access is had to the ice 
cream. Patent 1726469. Charles M. Brenner. 

Pbnoiz^ Sheath — A sheath which is adapted 
to be positioned within a garment pocket for the 
reception of a pencil, whereby to prevent casual 
displaoement or loss and to protect the point 
against breakage. Patent 1728128. Nobyoshi 
H. Kodama. 

Bath Spray Apparatus — A shower bath 
spray attachment which is adjustable vertically 
to suit the convenience of the person using the 
same, and is arranged to be detachably sup- 
ported from a shower bath curtain. Patent 
1728129. Harry Madison. 

Control Device for Stoves — Which serves 
the purpose of automatically shutting off the 
supply of gas to the burner of the stove, by the 
overflow of any liquid, such as coffee, tea or 
water being boiled on the stove. Patent 1728107. 
Charles F. Conover. 

Loose-Lbap Book— Having leaf-holding 
means which serve advantageously for pocket 
size books with flexible covers, and will not make 
the book bulky at the back, the construction is 
simple and inexpensive to manufacture. Patent 
1728078. Antti Polkko. 

Cake and Pie Tin — Of substantially con- 
ventional construction but having associated 
therewith a specially constructed cutter or knife 
for readily separating the pie or cake from the 
container, while at the same time presenting 
means which form a handle. Patent 1728087. 
Clyde W. Stuart. 

Price-Ticket Holder— Having movable 
spring actuated cooperating parts so constructed 
os to hold an indicia bearing card in such 
manner that it may be readily gripped for the 
purpose of removal from the holder. Patent 
1728789. Francis Devins. 

Interu)cking Joint for Steel Construc- 
tion — Which enables all parts in connection 
with building frame structures to be interlocked 
and securely welded so that the structure be- 
comes Integral without the use of rivets, thus 
doing away with noise. Patent 1728782. 
Charles Carmichael. 

Retaining Device — For adjustably and de- 
tachably holding, and for forming a brace be- 
tween relatively movable parts of an article, 
such as a folding chair, or other articles to be 
hold in different adjusted positions. Patent 
1728849. Arthur F. Bailly. 

Roof— W hich includes a waterproof base and 
a mastic which will substantially fill the inter- 
space between slates, thereby eliminating the 
necessity for overlapping the slates, yet the 
roof will be entirely waterproof. Patent 1728795. 
James H. Griffin. 

Fishhook Disgorokr — Which may be easily 
operated, and is so constructed that after being 
released the point of the hook is protected to 
prevent its re-engagement during its with- 
drawal from the mouth of the fish. Patent 
1728864. Henry A. Kramer. 

Bottle Opener* - Which may be used either 
for removing bottle caps, or withdrawing corks, 
being so constructed that the insertion of the 
corkscrew will operate to exert a pulling action 
to automatically withdraw the cork. Patent 
1728787. JoedeBracht. 

SURMABINB Rbbcub DEVICE— Fof persons 
confined in a submarine which has been sunk 
and cannot of itself rise to the surface, an at- 
tachment being provided which will present 
by a signal at the surface the location of 
the submarine, whereby communication may bo 
readily provided for releasing the persons, or 
supplying air, without an appreciable amount of 
water entering the submarine. The inventor 
has been granted two patents, 1728808 and 
1728882. Yoshi Shimizu. 

Watch-Holding Attachment for Belts — A 
belt having a novel type of clip for anchoring the 
end of a pocket watch chain, either to the belt 
or to the strap of a wrist watch, which may be 
mounted on the belt. Patent 1729578. Frank 
Ckigan. 


Process of Artificially Aging Tobaoco— 
Which includes the steps of steaming the to- 
bacco with a cereal grass extract, then packing 
and sweating the tobacco, then again moistening 
the tobacco with the extract and re-packing and 
re-sweating. Patent 1729482. Thomas H. 

Keller. 

Article Rest — For fragile articles such as 
bottles, particularly nursing bottles, whereby a 
baby may feed from the bottle in reclining posi- 
tion, without the employment of other means of 
support and without liability of accidental dis- 
placement. Patent 1729531. Charles N. 

Wolever. 

Hotel Room Service-Table — For serving 
meals in the private rooms of hotels, the table 
being constructed to include a heating cabinet 
to permit the complete transportation and 

service of an entire meal by a single waiter at 
one trip. Patent 1729491. Frank Rygl. 

Resting Device — Whereby the head or 

other portions of the body may be comfortably 
supported for a period of time, as in hair curling 
where heavy electrodes are attached, to the head, 
thus eliminating fatigue during the operation. 
Patent 1727751. Frances M. Davenport. 

Float Valve — Of simple construction, and 
not easily liable to get out of order, for use in 
conjunction with water flush tanks for controlling 
the filling of the tank. Patent 1729484. 
Francis E. Lee. 

Exerciser — In which the resistance may be 
varied according to the physical condition of the 
person using it, the hand grips being so arranged 
as to permit the change of elastic elements of 
various thicknesses. Patent 1729399. Roy 
H. Noe. 

Fastener — Having a head adapted to be in- 
serted through a slot, eyelot, or other opening, 
and then turned to transverse the opening, may 
be constructed as a curtain fastener, or in a 
collar button type. Patent 1729489. Frederick 
C, Rile. 

Flush Lever — Having a stem and adjust- 
able collar which make it readily possible to 
adjust the height to which the flush ball may be 
lifted without rebending the lift wire, particu- 
larly adapted for closet tanks. Patent 1729546. 
Herl^ert B. Myers. 

Hardware and Tools 

Device for Picking Fruit — A light-weight 
tool having a blade and a dependent finger-re- 
ceiving portion so that the fruit can be cut 
without disturbing the rest of the hand which 
may l>e engaged in holding a fruit container. 
Patent 1727286. Allio H. llamre. 

Welding Tonoh — A tong particularly adapted 
for use in electric welding, characterized by the 
ease of manipulation and the ability to firmly 
grip electrodes of different sizes or release them 
at will thereby facilitating welding operations. 
Patent 1726624. Ernest S. Lawson. 

Cutting Instrument — A double acting 
multiple instrument adapted to simultanoously 
operate in opposite directions a plurality of tools 
such as saws or choppers, particularly adapted 
for use by butchers. Patent 1726863. Samuel 
Singer. 

Auxiliary Link — Composed of two iden- 
tical U-shaped parts that may be removably 
secured together without any fastening devices 
being necessary, and will bind together more 
tightly as greater tension is applied. Patent 
1726654. Knut A. and Klaiise E. Dahlgren. 

Shredder — A kitchen tool formed of non- 
corrosive or rustproof material and capable of 
being used for shredding edibles, such as pine- 
apples, the knives being readily adapted for 
cutting the meat of the fruit into shreds. Patent 
1728801, Margare M. McCutcheon. 

Lifter for Stone Blocks and the Like — 
A heavy metal tool which may be quickly applied 
and removed and will securely engage the block, 
and cannot be released until the stone engaging 
elbow is unscrewed. Patent 1729467. William 
S. Whyte, 


Joint Re-enforcement for Metal Doors 
OR the Like— a wrought metal re-enforcing 
block for the joints of hollow metal doors, in* 
eluding a pair of plate members flanged on two 
sides and secured together with the flanges over- 
lapping and the plates spaced apart. Patent 
1729586. Louis Liebman. 

Casino Spear— Which is capable of being 
operated from the top of a well to grip a casing 
at any point so that the casing may be pulled 
from the hole, or the sections unscrewed or 
screwed together. Patent 1728136, Edward D. 
Power. 

Heating and Lighting 

Sectional Boiler Header— An air-tight 
joint or seal between the contacting faces of 
boiler header sections whereby the passage of air 
between the header sections is obviated, par- 
ticularly adapted for steam boilers. Patent 
1729487. Edwin C. Ramage, Jr. 


Machines and Mechanical Devices 

Sawmill — Making use of but one engine, it 
does not move the log against the saw, but 
advances the saw against the log, thus eliminat- 
ing waste motion, is readily transportable and 
adapted for sawing railroad ties. Patent 
1725295. Rober H. Orr. 

Flexible Mechanical Power Trans- 
mission — Primarily intended as a gear for 
transmitting, witlumt lag, the power generated 
by a constant torque prime mover, such as a 
steam turbine or internal combustion engine, 
driving machine tools and pointing guns. Patent 
1727232. Stephen A. Farrell. 

Water-Lifting Appahatits— Which will not 
only bo mechanically efficient, but will be 
simple, of practical construction, rugged and 
durable, suited to the requirements of economical 
installation and inexpensive to operate in 
elevating water. Patent 1727216. Thomas J. 
Porter. 

Display Device — In which the exposed 
matter is continuously changing, the driving 
mechanism simple positive and smooth in opera- 
tion, and the displays brought into view each 
being removable. Patent 1726605. James S. 
Anderson. 

Valve Grinder — Whirh may be tilted at 
any angle from the vertical during the operation 
of grinding the valve, an adjusting plate is 
resiliently supported at one end of a rotatable 
barrel for carrying a valve wrench. Patent 
1727292. Joseph R. Keiper. 

Tension Device for Spinning Machines — 
An attachment, to eo-act with upper delivery 
rollers whereby the core yarn is maintained un- 
der positive tension ns it is advanced between 
the usual rollers of the machine, with the roving 
strand. Patent 1728066. Giles A. Lay. 

Pump Valve Characterized by its ability to 
seal itself in closed position against possible 
leakage through the port which it controls, 
particularly adapted for slush pumps as used in 
drilling oil wells Patent 1726297. John L. 
Paterson. 

Automatic C« at-Hanger Making Ma- 
chine — Whid|l wii' take the rough wood, chip 
the ends, bevj^l tht top, for providing a smooth 
garment-support in surface, drill an opening in 
the center, insert a wire, bend a hook, and dis- 
charge the coraj>lete hanger. Patent 1727513. 
Earl B. Maloon. 

Printing-Press Feeder — Having means 
which allows envelopes to be stacked flap 
downwards, and to be individually advanced 
into printing position, and a pushing element 
which separates the envelopes after the printing 
operation is completed. Patent 1724199. James 
W. Hoag. 

Garment CotTNTHn — Particularly adapted for 
stockings, wherein counting mechanism is 
automatically operated as the garments are 
placed in a holder which is automatically closed 
when a predetermined number have been 
placed therein. Patent 1729497. John K« 
Voehrlnger, Jr. and Robert A. Gibbs, Jr. 
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Bacon Slicer— An adjustable slicing marhioe 
wherein bacon or other meat may be supported 
and fed either horiaontally or upwardly on an in- 
cline to a cutting knife which functions regard- 
less of the angle of the bacon. Patent 1728843. 
Max Trunz. 

Separator — For separating solid particles 
from a moving gas stream, comprising a hollow 
casing of V-shaped cross section, and separated 
V-shaped partitions through which the gas 
moves, and means for continuously flushing the 
centers with a liquid. Patent 1728877. Albert 
R. Mumford. 

Ladder — For use in connection with fire 
fighting apparatus, which is automatically 
actuated and vertically adjusted to height by 
means of a pressure responsive mechanism, and 
sustained at any desired angle about two right 
angularly disposed axes. Patent 1728854. 
Meivm K. Carr. 

Tape-Feeding Machine — A tape feeding 
and moistening machine in which novel means 
is actuated for automatically rutting off the 
tape when the tai>e feeding means is manually 
released. Patent 172C883. Rufus M. Brooks. 

Finisher — Especially constructed for shoe- 
polishing machinery, in which a long shaft sup- 
ports polishing wheels of different shapes, these 
wheels carrying wax that is kept in a warm 
condition for us© at all times. PatA>nt 1726888. 
Robert J. Grossman. 

Fan Mounting — Arranged in such a manner 
that the rotation of the fan causes the mounting 
means and the fan to revolve so that the direc- 
tion of the air current caused by the fan changes 
continually. Patent 1726881. Ralph N. Berry- 
man. 

Mixer — For grain, having a novel form of 
casing for thinning out the grain, and causing all 
the grain to flow from top to bottom, and then 
to l>e conveyed back, for repeating the operation. 
Patent 1728411. Oliver O. Howard. 

Cotton Cleaner — Which removes foreign 
material from cotton either before or after gin- 
ning, by mixing air with the cotton in a manner 
to force out the heavier particles, while eolle(*t- 
ing the cotton through an independent path. 
Patent 1729603. Cary S. Cox. 

Tension Device for Shitttles— Wherein 
the shuttle may be quickly threaded either 
automatically or by hand and maintained in 
threaded position while remaining under tension, 
the guiding eyes are formed to be readily re- 
moved, and the tension varied. Patent 1729551. 
John Rush. 

Shaft Hanger and Bearing — Including 
rasing sections each fashioned from a single 
sheet of material with one section having its 
edges rolled to secure the other in mated rela- 
tion, whereby the sections will retain ball bear- 
ings against axial separation. Patent 1729499. 
Theodor Anthoni. 


Medical and Surgical Devices 


Dental Bite Method — Including floating 
partially submerged, two superimposed “bite 
forms" in a heated liquid until one form becomes 
softened to a greater degree than the other, with 
the inside or core of each form remaining hard. 
Patent 1728199. Abel O. Eberhart. 

Apparatus for Containing or Retaining 
the Human Body or that of Animals, for 
Medical, Surgical, and Hygienic Purposes — 
A flexible retaining article formed of india- 
rubber bands, perforated with a large number of 
holes which ensure projier aeration and evapora- 
tioDr linen protecting and isolating the rubber 
from the skin. Patent 1729502. Louis M. 
Clement. 


Musical Devices 


Briblb Strap for Piano Action— -Which is 
capable of being quickly and securely appHed to 
i piano action without dismembering the latter 
iiid ia aufllciently strong to minimize breakage 
md resist the usual effects of such straps. 
Patent 1727502. Hiram E. Chute. 


ViBRATiLE Musical Instrument— Compris- 
ing a metallic bar having a vibrating center 
adapted to be struck, and dead metal adhered to 
the har at one end which functions to prevent 
harmonics and overtones but permits the hum 
to predominate. Patent 1727238. George E. 
King. 

Valved Brass Instrument — Wherein a 
valve or series of valves may be used in connec- 
tion with wind instruments such as comets or 
horns, to entirely eliminate distortion of the 
sound wave in Its journey through the tubes. 
Patent 1729568. Ernest A. Couturier. 


Prime Movers end Their Accessories 


Motor — Of the multi-cylinder type, which 
eliminates crank arms, and wherein the piston 
rods are arranged for operating cams carried by 
oppositely disposed shafts so that rotary move- 
ment IS imparted in the downward movement. 
Patent 17428. (Reissue). Paul Marchetti. 

Internal-Combustion Engine — In which 
means are provided for directing a new charge 
of gas into a cylinder in such manner as to cause 
this charge to force the exhaust gases out, 
without mixing with them. Patent 1728472. 
Gustave H. Brekke. 


Pertaining to Recreation 


Golf-Bag Supporting Device — Which has 
novel means for automatically actuating sup- 
porting members when the bag is placed upon 
the ground, and releasing the supports when the 
bag is raised, the device may be secured to any 
size or 1 ype of bag. Patent 1727612. George W. 
Lescher. 

Swimming Apparatus — Comprising a float- 
ing casing with a propeller which is arranged to 
receive its rotary movement by the simultaneous 
action exorU^l by the hands and feet of the 
swimmer on two pairs of cranks. Patent 
1728103. Rene G. Chaligne. 

Toy — By which children may obtain the 
pleasurable benefits of a teeter, the construction 
being such that the seat and foot rest may be 
readilv adjusted to accommodate children of 
different sizes. Patent 1729214. Benjamin 
Gordon. 

Toy Vehicle — Having a removable body 
associated with the chassis of the vehicle to 
provide a wagon when in appHed position, yet 
when removed from the latter, is convertible 
into a sled, providing amusement both summer 
and winter. Patent 1728587. Daniel L. 
Aldridge. 


Pertaining to Vehicles 


Child's Automobile Chair — Which may be 
maintained in anchored position by the weight 
of an adult so that the child may be readily at- 
tended to directly over the lap of the person, 
who is relieved of the child's weight. Patent 
1723899. Robert C. Sturges. 

Light-Ray Protector and Holder — Which 
will contribute to safety in driving a motor 
vehicle, by providing a glare shield against 
the lights of approaching vehicles, and a ^mple 
holder for the shield, composed of jointed sec- 
tions. Patent 1720199. Lon H. Barringer. 

Clutch-Pedal Control — Which may be 
readily attached to the frame of an automobile 
and adjusted for automatically stopping or 
checking a clutch pedal in its neutral position, 
particularly adapt^ for use on Ford oars. 
Patent 1720075. George F. H. Hicks. 

Tire-Rim Tool — Which can be quickly con- 
nected to a rim, and when actuated for collapsing 
the rim will first spread the ends apart and 
permit the ends to overlap each other during the 
remainder of the operation. Patent 1717806. 
Lisle H. Nicholson. 

Automobile Oil Rsxjord— In which certain 
data may be displayed on the instrument board, 
whereby the operator may be informed as to the 
time when the oil was last changed and when it 
should be changed again. Patent 1717648. 
Ralph £. Maxwell. 


i 

Scraping Device for POQTiKmR— In the 
nature of an attachment eapahp of being 
readily applied to an automol^ running 
board in an inconspicuous and unobtmting posi- 
tion, for removing dirt adhering to the foot- 
wear, thus preventing soiling the floor oovaring. 
Patent 1718428. Frank P. McNulty. 

Automobile License-Plate AttaoFiibnt-- 
Which is applicable to a license plate for In- 
dicating the current year, being substituted by 
a similar one in the new 3 rear, in this manner 
the attachment could be renewed annually in- 
stead of the entire license plate. Patent 172^68. 
Hugh D. Barnett. 

Switch for Automobile Sionauno Ap- 
paratus — Which may be readily attached to the 
steering column of a car and will enable a driver 
to indicate to drivers of other cars his intended 
change of course by a “right" or “left" turn. 
Patent 1723845. Charles J. Diehl. 

Trouble - Light - Mirror System— In the 
form of a set of adjustable mirrors which may be 
associated with the headlight of a car in such 
manner that the light will be transmitted by 
reflection to any desired point. Patent 1723863. 
Robert Jeffrey. 

Combined License-Plate Holder and 
Signal — Including a casing in which a license 
plate is sealed against unauthorized removal, 
and carrying means for lamps to illuminate the 
license, the right and left turn signals, and a 
tail light. Patent 1723468. Henry Brewster. 

Road Finder — Adapted for connection with 
the usual speedometer gearing, for giving a 
driver traveling a strange road, the “right" and 
“left" turns, the side streets, condition of the 
road to be traveled, garagea, and hotels, in ad- 
vance. Patent 1725644. William H. Kirby. 

Automobile SIa^fXL — Automatically actu- 
ated through the movement of the brake or 
clutch pedal, and including mechanism whereby 
the pivotal motion of the foot pedal is trans- 
formed into relative rotary motion of a signal 
arm. Patent 1726443. Benedict Mayer. 

Direction Indicator— Which Is convenient 
to handle, does not require complicated working 
mechanism, and may be readily secured to any 
type of vehicle, indicating direction to other 
drivers or pedestrians, by means of a pointer 
and light signals. Patent 1725248. Eugene A. 
Bradbury and Wilford B. Holland. 

Automobile Signal — Compact in form and 
adapted to be controlled by an electric switch 
which may be disposed on the instrument board, 
steering wheel, or other place within convenient 
reach of the car operator. Patent 1726961. 
Frederick L. Marsh. 

Automobile Top Pad — Which may be in- 
cluded with the original construction of a car 
or incorporated into tope already built, for 
preventing injury to the beads of occupants 
when subjected to sudden jolts. Patent 1 728098. 
George E. Wlntz. 

Glare Shield for Rear-View Mirrors — 
Which will permit a screen to be drawn across 
the face of the mirror and secured for the pur* 
poee of protecting the e 3 res of the driver from the 
glaring headlights of a following vehicle. Patent 
1728128. WllUam E. Hummel 

Masking Tape— Comprising a gtrip of 
flexible material narrow in width and having 
adhesive sides for permitting a protecting paper 
to be secured for protecting the painted parts of 
an automobile bc^. Patent 1726744. Albert 
J. Kmg. 

DuMP-Bm> Hoist for TBuoics---Which 
automatically raises or lowers a truck bed when 
the operator moves a control lever, and auto- 
matically returns the control lever to neutral 
position, after the bed has been moved to its 
uppermost or lowermost position. Intent 
1726728, George T« Summers. 

DimCB FOR Preventino Retbogiuoe 
Movement of Vehicles— Through the aetion 
of a loeklxmi device directly associated wIGi the 
drive shaft of an automobile which vdU prevent 
retrograde rotation of the shaft when the car fpi 
located on an inclined road bed. Patent iV^WC 
Alfred B* SmaK 
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attention to the clasBihcutions “Aviation,” “Engineering,” “Household,” “Medicine.” “Miscellaneous.” etc., under whidi many items will be found, the location 

of which otherwise would be very puzzling. 


A 


AGRICULTURE 


Bees, Honey, Home of 158 

CeleiT^ Improving. ... 554 

Fur Farming Misconceptions. 477 

Insect Pests, Crop Destroying 124 

Pecan Oil from wastes. ... 525 

Pest, a 50,000.000 Dollar. Cattle (irub 181 

Potash, New Purees of 252 

Reindeer as a Source of Food 104 


AIRPLANES. See Aviatuin. 


AIRSHIPS. See Aviation. 
ANTHROPOLOGY. See Akchkolooy. 


ARCHEOLOGY. ANTHROPOLOGY. AND 
ETHNOLOGY 


Africa, South, What the World Owes to 
Ancient History from Aloft 

Antiques, Fake 

Arabia, North. Early Man in 

Archeologist's Note book. . 

Archeology, Behind Scenes of 

Art of Pliocene Man 

Australian Bushman, Modeling a. . . . 

Cave Man 

Cave Man’s Brain. ... 

Dentist, Prehistoric Indian 

England. Invaders of 

Flint Mines of Grime’s Graves 

Food Distribution, Archeology Solves Prob- 


French Cilave Men ... 

Herculaneum, Discoveries at. . 

Jerusalem, Walls of 

Kish. , . . . 

Lindbergh: Scientist 

Magnifying Glasses Helped Egyptians 

Mammoths's Tootii. 

Marble Sculpture and Ultra-Violet Ray. 

Medum, False Pyramid of. . . 

Mongolians, Slanting Eyes oi 

Mousterian Man 

Nemi’a Barges, Uncovering 

Pliocene Man, Art of 

Race, Extinct 

Reindeer Roamed the Pyrenees. W hen 

Sculpture, Prcliiatorlc 

Scythian Bronzes. . 

Sinai. 

Sumerian Harp 

Ur 


119 

242 

335 


502 

492 

508 

287 

478 

544 

544 

16 

394 


502 
478 
334 

60 

151 

477 
66 

524 

503 
502 

86 
472 
35, 334 
508 
472 

478 
478 
502 
376 
492 
492 


ARCHITECTURE. See Builpino Con- 
struction and Fink Akis. 


ARMY AND NAVY. 

Boilers, Lowering Huge 482 

Fleet, Salvaging a Scuttled 473 

Guns, California's 14 

i apan’s New Navy 396 

(echanized Force, Oui Army's 216 

Naval Accord, Jeopardizing. . 381 

Naval Reduction and Parity 320 

Parity and the Public. ... 289 

Pensacola, Launching ot 15 

Rifles. Designs for 526 

Tank, British IH 

Tank. Fighting. Our Newest 246 

Torpedo Plane Suit 267 


ASTRONOMY 

Amateur Astronomer .82, 176, 258, 354, 448, 542 

Amateurs. Practical Astronomy for 426 

Canned Astronomy 200 

Comets, Puzzles of the 400. 496 

Earth Shine 30 

Heavens Month by Month ...... 

84, 182, 262, 356, 450, 542 

Jungfrau Observatory 14 

Meteor, Large, Falls 323 

Meteors 316 

Planetarium • 2lw 

Planets, Puzzle of the Major 138 

SUr Light, What Becomes of the. . . - 220 

Star Maps 84, 182, 262, 356, 450,542 

Telescope, Silvering World’s Largest 225 

tSISwoSS. Amateur 82, 176, 258, 354. 448. 542 
Telescopes, Large, Designing. 237 


ATHLETICS. Sec Sports. 


automobiles 

AutomobUe Uses 100 Chemiwis . 

AutomobHe Parts, **Just-ai-GotKl 


350 

267 

344 

160 


Cai>o to Cairo Higliway 154 

Elupiiants Sliould Curry Lights 109 

(iusolino and Alcoliol Mixture*. . 438 

Highway Safety Illumination 434 

Motorists, Sudden Deutli of 74 

Road for Motorists, Tlirill. ... 14 

Roads, Ugly 381 

Sand Spreaders, Anti-Skid. ... 162 

Street Cleaning Trucks, Sanitary Bodies for 160 
Ventilator for Rear Window' 162 


AVIATION 

Air Country Clubs 205 

Aircraft, Exporting 249 

Aircraft Sales, Financing 249 

Airplane Catapult 293 

Airplanes in 1936, How Many in 164 

Airplanes Tested in Tuutu'l . 15 

Airport Comiietition, Leiiigit. . . ... 71 

Airport Sign and Signal 73 

Airport “Stop-Go” 287 

Airports 282, 298 

Airports and Airways 164 

Airship, Metal-Clad. . . 436 

Airship Travelers 483 

Air Tour, Fifth National 164 

Air Transport, Passenger 324, 404, 514 

Airway Marking . 528 

Altimeter, New. 336 

Altimeter, Radio 528 

American Passenger Air Transport. . 324, 404, 514 

.\niphibian. Single W'htH‘1 338 

Ancient History from Aloft 242 

Army Pilot, Our First 72 

Autogiro 336 

Autogiro, How It Flies 290 

Aviation, F'uture of. . . . 313 

Aviation Industry, Groupings in the. 58 

Aviation Law HO 

yvviation's Patron Saint (Will Rogers) 283 

Blimp at the Cajiital. 483 

^ Blimp, Commercial Possibilities of 116 

Boeing 80-A 73 

Charting Alaska from Air 207 

Charting Canada from Air 214 

Caroling System, New 70 

Cowling to Reduce Drag 164 

Craft, Convertible. 165 

Cup Races, Timing 495 

De Haviland 66 166 

Diesels for Airplanes, Are They Practical 222 

Dornicr Plane. Do. X 318, 337, 488 

Eaglcrock “Bullet” 72 

Eckener Granted Patent 460 

“Flamingo” Metal Plane 248 

Fly, It la Safe to 36 

Flying Clubs, Private 165 

Flying, Leaining to, . . . 336 

Fog Flying, Instruction in. 528 

Giant Airplanes 488 

Glider Salutes Monument . 483 

Gliding in Germany 248 

Goldbeater Skins for Airships 435 

Handley Page Slot Mechanisms. 436 

Hangar, Huge Dirigible 230 

Helicogyre 70 

Instrument Board, Flush 71 

Learning to Fly 144 

Light Aeroplane Contest 157 

Light Airplane, Selling the. . 529 

Liglits, Private, Certification of 436 

Lindbergh: Scientist.. 477 

Lowering Parcels from the Air 336 

Mooring Masts, Mobile 338 

Motor, First Radial?. . 483 

Motor-Warming Sheds. Eskimo 165 

Neon Light for Penetrating Fog 435 

Parachute Broadcasting. 287 

Passenger Air Transport. American. .324, 404, 514 

Passenger Travel, Future of 529 

Pneumatic Tubes at Croyden 340 

Runway Canopy 482 

Safety on Airlines 504 

Seadrome. Armstrong 340 

Seaplane, World’s Largest, l>o. X 318, 337, 488 

Seed Planting by Airplane 72 

Slots and Interceptors 329 

Soutli America, wings of . . 46 

Spin, Physiological Effects of the 454 

Streamline, Ideal. . 166 

Tailspin, Fatal 306 

Timing Schneider Race 495 

Will Rogers and Aviation 283 

Zeppelin Fliglit, Chemistry Helps 527 

Zeppelin's American Hume 230 


B 


BASE BALL 

Base Ball, “Lively ” .310, 435 


BIOGRAPHIES AND PORTRAITS 


Abbot. C. G 

Berliner, E 

Boykin, R. M 

Brush. C. F 

Campbell. Major L. H., Jr. 
Eastman. George 


199 

288 

197 

205 

197 

375 


Eckener, Dr. Hugo 
Edison, Thonia.s A. 

Ford Henry 
Gilbert, H. F.. . . 

Heath, Lady Mary 
Hoffman, A. C. 

Hutchinson, W. T 

Keys, C. M 

Knox, Capt. D. W. 

Laird. Dr. D. A 

Lawrance. Charles L. 

Lindbergh, Col. C. A 

Murray, T. E 

Osborn, Di. H. F. . 

Pack, W, N. 

Parkes, Oscar 
PulcBton, Capt. W. D. . . 

Rentschler, K. B 

Rogers, WHll 

Russell, Dr. Henry Norris 
W\>olley. C. L 


281 
206, 377 
206, 377 
74 

4 

289 
269 

223 
279 

4 

224 
285 
365 
103 
101 
373 
288 
223 
285 

7 

471 


BO.ATS. See also Mkrchant MXrine 


A re- Welded Motor Boats 526 

Yachts Tiansported by Outdoor Motor 

Power 161 


BOTANY 


Avocados — Alligator Pears 59 

Fungi that Kill 132 

Joshua Tree 425 

Mnsluooms 22 


BREWING 

Outlaw'cd Industry 428 

BRIDGES. Sec Encinkkring, Civil. 


BUILDING CONSTRUCTION 


Beautifying Washington 110 

Bricks, Chemistry Helps Make Better . 172 

Building Stone, Synthetic 89 

Concrete, Expansion Effects in 87 

Concrete Improved by Soap 88 

Office Building of New Era 484 

Plaster Laths. Fiber Metal 263 

Pneumatic Tubes in Modern Building. 484 

.Skyscrapers Rest on Lead Mattresses 440 

Weatlier, Artificial for Buildings 24, 80 


C 


CHEMISTRY 


Acid Crystals 

Aluminum Ctiloride Manufacture 

Automobile Lises 100 Chemicals. . . 

Belt Dressing. Chemical, Eliminates Static. 

Bentonite Suitable for Lead Pencils 

Boiler Seale, Organic Substances Reduce . . 
Bricks, Chemistry Helps Make Better ... 

Caustic Soda Made by Fluorine 

Chlorine Carrier 

Citric Acid Manufacture 

Columbium May Emerge from Museum. . . 

Concrete, Expansion Effects in. 

Corn Sugar 

Corrosion- Resistant Metals Made Immune 

Electrolytlcally 

Cottonseed Grading by Analysis 

t'rucible Material, New 

Dish Washing. Scientific 

Kthanolamine Soap Has Many Lises 

Explosives. Improved 

Ferric Chloride Becomes Cheap Coagulant. . 

Fluorine Commerci'dly Produced 

Furfural Sta^e Coiumodity 

Genius, Seeking 

Germany’s Chemica Industry Expands . . 

Lniathan and jBaltw: ;er Corrosion 

Lignite Absorw Sulft'' Gases 

Malt Syrup 

Nitrogen, Fixed 

Nitroglycerine Tamed 

Outlawed Industry Comes Back 

Paint Testing Instruments 

Peroxide Bleaches Cereals 

Petroleum Products in Insecticides 

Power from Polar Cold 

Protective Coating (Rubalt) 

Radium, High Cost of 

Resin, Synthetic, Improves Lacquers 

Rust Base for Paint 

Silver as Purification Agent 

Slonon- -A Sugar Substitute 

Soap Dust, Explosive 

Soap Making 

Starch 

“Sllckum” for Stamps 

Stills, Industrial, Made of Glass 

Straw, Waste 

Sulfur In Air Attacks “Wash". 

Sunflower Seeds as Source of Potash 

Synthetic Sweet Smells. . - 

Titanium Pigments 


252 

438 

350 

170 

349 

252 

172 

261 

348 

545 

77 

87 

429 


78 

87 

547 

174 

534 

2S4 

546 
261 

78 

288 

77 

77 

547 
429 
546 
440 

428 
174 
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348 

77 
260 
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530 
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348 
348 
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174 
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170 
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386 
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Lumber Plugxlnfr Mtohinc 
Mechanical MovetitttitR 
Mechanical Wonderland 
Pipe Lines 
Portable Heat 
Power from the Earth 
Railroad Cars. Disinfecting 
Meam Stages a Come-Back 
Train-C arrying Ship 
Vibration for Boat Propulsion 
Water Pipes Frosen, Prevention 

FTHNOI f)(»V bee Arc iiuoLOt.Y 

I \PI OSl\ hS 
Improv* d 


I INI \K1S 

Heautifyinc WasliiiiKlon 
Doasena at Work 
hRyptian Motives for Kiirnitnre 
Stone C ifMiiR by Sand Blasting 
Washington the Greater 

I IRE Klf^HTlNG 

( arbon Dioxide Gas Used to Fight Fire 
Flic Alaim Senders Pliotograplud 
Forrest Fire Lookout 
Railway Snow shed Fires 


FISHERIES 

I lah Fushv ibout Salt 
(»olf Bill Murders Fish 
Sardine Packing 
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I irih Shint 
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Oil New for Old 
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ENGINLl R1N( CI\H 

Hlasting Sand BaK<i it i 
Boulevard on Nhiiting S nd'* 

Bridge Grand C nison 

Bridge Spiral Appiooli i 

Crane Mobile 

Dam OShaughnrsHv 

Dam Woi Id s Higiu St tor irng tl mn 

Esthetic Engine < ring 

Hangar, Huge Dirigihlt 

Ice Aids in 

Regrade Engiui r rinx 

Roads Colombian 

Roads Steel F rattu ssoi k lit 

Roads Ugly 

Steel Scaffolding 

Roosevelt Highssu> 

Wires and Caoles lor lIudHon River Biidist 

ENGINFEKINO MICH\NKVL 

Boiler Scale, CHjjunnu Substances Reduce 
Bolt and Nut Tnread, Self I oi king 
Cars Railway, Cleaning 
( rane. Mobile 
Locomotive, America’s First 
Locomotive, Gas Flrtng 
Locomotives Ten Thousand MiUs ot 


FOODS 

Alligator Petrs — \vocado‘i 
Botulism ind Home C anning 
( andy Mints 

( ereals BU ached bv Peroxuh 
( orncobs \ irld New Sweet 
Dining Car Staff Goes to School 
1 IK Picking ElecttR, Heat in 
1 icoricc tht Versatile 
Muslirnniiid 
Oueei Foods 

Reindeer as i Source ol 1 ood 
Sirdine Packing 
Sionon — \ Sugar Substitute 
Vineyard World s Largest 


I ORES f K\ 

Forest I irt Lookout 

Joshu i Tree 

I umber Plugging 

Praying 1 ret s of the Deseit 

Rtlorestation 

Tractors Drag I ogs 

Weighing Moisture of Lumber in Kilns 


FOSSII S Set (.FOIOGS 


I iTFLS 

\nthrueitc ( hokes Riveis 
Gasoline and AUohol Mixture 
Hs drogenation in Gasoline Production 
M« nldehyde as Fuel 
Oit Hulls for Fuel 
Od Gusher Why Docs it (.uslK 
Petroleum What Is 
Pipe I ines for Oil and Gas 
Possdtied Fuels for Enginm 


(, 


(t\S<)I inf Sec I ultLS 


(rFOI OGY 

Dinosaur Leg Bone 
I ossil Reptiles 
Mammoth s Tooth 
Meteor Large Ealls 
Meteors 

Oil Gusher, Why Does it Gush-* 
Power from the Earth 
Seismology Amateur 


(jOl 1 Sic Sports 


GllDFRS Sec Aviation 


H 


HOUSEHOLD ARTICLES 

Foot Warmer, Electric 
Incense Burner, Electric 
Lamp and Globe 
Hoagter Three Piece 
Steel Wool Polisher 


IRRIGATION 
Aid to 

Dam. World % Highest for Irr gallon 


LEATHER 

Reptile Leather Industry 

LIBRARIES 

Mechanical Book C arrier 
Study Rooms 

LICORICE 


Edison s First Electric 378 

Light Holds Uiiivtrsal Sfierd Record 414 

Symphonies in Light 264 

W'^eighirig witli 1 ight 416 

I OCKS AND KE\S 

Burglar Foiling the 50 148 226 

Locks Time and ( ombination 226 

LOCOMOTIVES 

Set Eni INEKRiNf Mkchanicai 


MARINE FQl IPMENT Sec Safetv 


MECHANICAL ENGINEERING See Engineer- 
ing MBtllANKAl 

MECHXNKS See LNiistiKiNG, Mecuamcal 


MEDICINE 

Anemia, Dried Hog Stomach fo» 
Anemia Liver and Iron in 
Arsenical Poisoning 
Abthma, ReBex Itching in 
Backache in Golf and Polo 
Baldness, Nervous 
Bathing Accidents 
Blindness Caused by Battery Fluid 
Botulism and Home Canning 
( arbon Monoxidi Deaths 
Chemical Burns 
Cockroaches DTmages for 
C oinprcHScd Air in Novel Hospital 
Constitution and Reproduction 
Digestion Effetts of Emotion on 
Digestion of Meat 
Drug Store Modern 
Ethylene Dangers of 
Eye Examination oi Childicn 
Fish Tapeworm Infestation 
F ood Sensitivity to 
Garage Deaths 
Health and Happiness 
Heart Disease Conquering of 


Heart Rate Dunng Sleep 

Infants Body Builds of 

Iodine Surveys 

Licorice the Versatile 

Medicine Ciiest Everything for tlic 

Mental Excitement and Brain Stimulation 

Mongolians, Slanting Eyes of 

Mosquitoes and Horses 

Motorisu, Sudden Death of 

Musite Mdchineiy of 

Radioactive Waters 

Radioactivity After Death 

Railroad Cars Ditinfeiting 

Refrigeration Gases. Poisonous 

Respiration, Artifkrtal 

Respiration. Mechanical 

Ringworm of the Feet 4-1 

Shoes for the Baby 

Shoes, Right and Wrong 

Smoke Encourages Pneumonia 

Snake Bite 

Spectacles. Fraudulent 

Sulfur Dioxide Hotcard Exaggerated 

Tobacco Smoking 

Tularemia from Muskrat 

Tularemia in Russia 

Weather and Pam in the Joints 

X-ray Apparatus. Shock- Proof 

X-ray Films, Danger from 

U-V Ray Effect 


525 

536 
250 

85 

168 

557 

346 

85 

74 
557 

89 

76 

244 

167 

86 

75 
15 

250 

556 

167 

250 

537 
12 
74 

546 

76 
442 
208 
532 

.n 75 
86 
74 

74 
18 

442 

75 
206 
381 

64 
524 
442 556 


MERCHANT MARINE 

Bow Rudder 
Bremen 

Cabl<btaying Ship 
Maritime Law Laxity 
Sea Safety Contest 
Train-Cairying Ship 
Vibration, Propelling Boats by 


METBOROLOGV 

Neon Light for Fog Penetration 
Radio Does Not Make R^n. 
Wanther, Artlffctal, for Offices 
Weather and Pain in the Joints 


206 
229, 29$ 
110 

229, 6^1 

56 
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metallurgy. See Mines and Metallurgy. 
MICROSCOPY 


Diatoms 112 

MINES AND METALLURGY 

Alloy, Heat Resistant 440 

Alumlttum Dust, Burninu 534 

Gold BeatltiK 110 

Iron Wire Acts Like Nerves 358 

♦ Konel. New Alloy by Westinghouae 432 

Metal Mine, Electrified SOI 

Metal Pouring Device 163 

Metals, Corrosion- Resistunt Made Immune 

Electrolytically 78 

Nickel Welded With Flux 351 

Nitrogen Treatment for Caae-hardening 

Steel 77 

Oxygen Lance for Cutting 433 

Potash, New Sources of 252 

Pre-heating in Shop Welding. . 451 

Razor Blade Science 302 

‘‘Spotting" of Electro-plated Metals. . . . 252 

Sulfur Mining 365 

Tunnel Yields Its Cost in Gold 181 

Vault Construction 148 

Zinc, Pure 349 


MISCELLANEOUS 

Ball, "Lively" Base 

Banking by Auto . 

Burglar. Foiling the 

Cable-laying Ship 

Candy Mints 

Cigarette Container and Ash Tray. . 

Cigarettes, Self-Lighting 

Cockroaches, Damages Tor. . 

Dining-Car Staff Goes to School . . ■ . 

Drug Store, Modern 

Ear Phone 

Kido. Health Food for. 

Gas Smeller in Berlin 

Ice, Imitation for Skating 

Incense Burner. . 

Liberty Bell, Reinforcing 


Light. I^mphonies in 

Locks, Time and Combination 

Mail Box, Waterproof. 

Men's Clothing. What Is Wrong With. 

Money. Small Bills 

Mongolians. Slanting Eyes of 

Muscle. Machinery of 

Outlawed Industry 

Pencil-Lighter 


Photographing Books 

Pneumatic Tubes 

Razor Blade Science 

Reptile Leather Industry. ... 

Robot, More About 

Robot, What Is a? 

Shoes for the Baby 

Shoes, Right and Wrong 

Sbap Making 

Stage Goes to School, 

"Stickum” for Stamps 

Telephone Book Rack. 

Time Siren 

Ultra-violet Rays for Manuscripts 

Vault Manufacture 

Vineyard, World’s Largest 

Wall Street and the Research Laboratory. 

Watch, Dustless Wrist 

Water-tigiit Purse 

Word Writing Machine 

Writing, Age of 

X-ray Detects Smuggled Diamonds. . . 


310 
344 
148, 226 
110 
521 
63 
246 
76 
513 
13 
62 
188 
207 
89 
63 

no 

264 

226 

15 

128 
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86 

18 

428 

63 
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484 
302 
420 
264 

64 
168 
444 
408 

40 

174 

62 

207 

357 

148 

240 

381 

452 

IS 

553 

28 

263 


Small U. S. Bills 211 

MOVING PICTURES AND TALKING FILMS 

Apparatus for "Talkie" Film 206 

Cyclorama 482 

Enlargements from Amateur Movies. .... 68 

Machine Gun. "Movie" 482 

Shooting Wild Life With a “Movie" Camera 140 

Sound Proof Cage 207 

"Talkie" Headphones. ... 483 


NATURAL HISTORY 

Ant “Cowboys" 

Antlers, Old and New. . 

Bees, Honey, Home of 

Bees "Sweet Tooth" Measured 

Bird's Companionate Marriage. . . 

Camel's Hump. ... 

Goats, Photographing 

Insect Pests 

Loon Poses for Camera 

Man versus the Insect 

Monkey*8hincs 

Reindeer ■ 

Sea-worm, Minced, Turns Into FamiW 

Shooting Wild Life With a "Movie" Camera 

Snake Bite 

Snakes, Truth About 

ZoOf Feeding the 

NAVY. See Army and Navy. 


OFFICE APPLIANCES 
Cigarette Container and Ash Tray. 


Ear Phone. 62 

Floor Connections. Electric 63 

Pencil- Lighter. 63 

Rubber Stamp, Flexible 62 

Telephone Book Rack 62 

OIL. See Fukus. 

OILS AND LUBRICATION 

Oil. New for Old 183 

P 

PATENTS AND TRADEMARKS 

Automobile Parts "Just-as-tioiHr' 267 

Capitalism and the Patent System. . . 93 

Castoria Decision 268 


Discontinuance Not Abandonment 460 

Olery, Patent on Improving 554 

‘‘Doctor B. F. Davis' Trademark 268 

Dogs, Health Food for 188 

Druga, Cut Rate on . . 365 

Kckener Granted Patent 460 

Edison and His Work .177 

Employer Restrained from Using Patent. . . 188 

First Patent Petition 460 

Foreign Rights to Patents and Trademarks 92 
Geographical Term Allowed in Trademark 03 

Grape Trademark Held Invalid 554 

Hutchinson, Patent Examiner 269 

Infringement, Useless Step in 267 

Insulating Material Patented 554 

Inter-American Trademark Bureau 92 

Inventing, Who Does the?. . 267 

Italian Inventions 189 

Joseph Jenks' Petition 460 

’Mama^' Dolls Patents Infringed 460 

Mark Refused Registration 364 

Mechanical Method Claims 460 

Neon Tube Cleaning, No Infringement 552 

Patentability of Combination 364 

Patent Attorney — Friend or Enemy?. 188 

Patent Law Abroad 460 

Patent Protection Still Effective. . 552 

Patents Recently Issued 93. 189, 268. 365, 461, 553 
"Penn-Allen" Registered as Trademark. . . . 461 

Potato Chip Degreoser, Protection for 461 

Rotarians Guard Their Name 93 

Sleeve Valve Motor Patent 267 

Torpedo Plane Patent Suit 267 

Trademark Not Used, Denied. 365 

Trademarks, Joint Use of. 365 

“Walker on Patents" 188 

Wanted, a Genius 189 

War Claims 366 

Yeast Patents Awarded on Appeal 92 


PETROLEUM. See Fuels. 

PHONOGRAPHS 

I*honograph Speedometer 69 

PHOTOGRAPHY 

S<‘e also Moving Picturkh and Talking 
Films. 


Ancient History from Aloft 242 

CJiarting Alaska from Air 207 

CHiarting Canada from Alt 214 

Lightning, Sky Photography for 27 

Photographic. Display, ContinuouK 66 

Pholograidiing Books Ill 

Wild Life, Siiooting With a ’Movie’’ Camera 140 

PHYSICS 

Marble Sculpture and Ultra- V'iolet Ray 503 

Radioactivity After Death 75 

Speed Record of the Universe. ... 414 

IMtra-Violet from the Sun. 32 

Weighing With Light 416 

Weights at Bureau of Standards 110 

PLANETARIUM 200 

PORTRAITS. See Biography and Portraits. 

PSYCHOLOGY 
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